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1 Proprietary Statement

Binak oilfield in Bushehr province is a part of the southern oilfields of Iran, is located 20 km northwest of

Genaveh city.

With the aim of increasing production of oil from Binak oilfield, an EPC/EPD Project has been
defined by NIOC/NISOC and awarded
PEDCO (as General Contractor) has assigned the EPC-packages of the Project to "Hirgan Energy

- Design and Inspection” JV..

1.1. DEFINITIONS

to Petro

The following terms shall be used in this document.

CLIENT:

PROJECT:

EPD/EPC CONTRACTOR (GC):

EPC
CONTRACTOR/PURCAHSER:

VENDOR:

EXECUTOR:

TPI:

SHALL:

SHOULD:
MAY:

1.2. FDS Purpose

Iran Development

Company (PEDCO).

Also

National Iranian South Oilfields Company (NISOC)

DCS and ESD Control System of Binak Gas Booster
Station

Petro Iran Development Company (PEDCO)

Joint Venture of: Hirgan Energy — Design &
Inspection Companies (HE/DI)

IDEH GLOBAL KISH (IGK)

Executor is the party which carries out all or part of
construction and/or commissioning for the project.

Third-Party Inspector

Is used where a provision is mandatory.

Is used where a provision is advisory only.

Is used where a provision is completely discretionary.

The purpose of the FDS is to specify how the requirements for the IPCS for the BINAK Project will be met
by the HONEYWELL &EMERSON system.

1.3. FDS Scope

The scope of the overall FDS encompasses the functional design of the complete IPCS. This FDS will:

Provide full details of functionality, performance and self-checking that will be available from

the system.

Provide a full definition of all interfaces between the IPCS and all interconnected subsystems.
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1.4. Project Scope

The project scope encompasses system design and testing of the complete Integrated Process Control System

(IPCS) to monitor and control the plant and interface to a number of third party packages. IGK will be supplied

with standard Honeywell & EMERSON hardware packages for system configuration. Include GPS, operator

stations, desks & chairs, large screens, engineering station, network cabinet that will be supplied by IGK as per

contract accordingly.

1.5. Abbreviations

Abbreviations, used in connection with FDS Document, are defined in the following table:

Acronym Description
ACE Application Control Environment
ACM Alarm Configuration Manager
AE Alarm & Event
Al Analogue Input
AMS Asset Management System
AO Analogue Output
APC Advanced Process Control
ASM Abnormal Situation Management
BIN Business Information Network
CAB Custom Algorithm Block
CCR Central Control Room
CDA Control Data Access
CDB Custom Data Block
CEE Control Execution Environment
CE-STN Console Extension Stations
C-STN Console Station
DC Domain Controller
DCS Distributed Control System
DI Digital Input
DO Digital Output
DSA Distributed System Architecture
DTM Device Type Manager
EBR Experion Backup and Restore
EMDB Enterprise Model Database
ERDB Engineering Repository Database
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Acronym Description
ESD Emergency Shutdown
FAR Field Auxiliary Room
FDS Functional Design Specification
FDM Field Device Manager
FED Front End Design
Fire & Gas System
FIM Field Interface Module
FTA Field Termination Assembly
FTE Fault Tolerant Ethernet
FS File Server
F-STN Flex Station
GB Giga Byte
GPS Global Positioning System
HART Highway Addressable Remote Transducer
HCSL Honeywell Control Systems Ltd.
HMI Human Machine Interface
IOM Input Output Module
IOTA Input Output Termination Assembly
IP Internet Protocol
IPS Instrument Protective System
IPCS Integrated Process Control System
IS Intrinsic Safety
IT Information Technology
KBps Kilo Bits per Second
KVM Keyboard, Video and Monitor
LAN Local Area Network
MOS Maintenance Override Switch
MoV Motor Operated Valve
MTTSP Methods, Techniques, Tools, Standards and Products
NIC Network Interface Card
IOLIM I/0O Link Interface Module
ODS Operational Data Supervision System
OPC OLE for Process Control
OPM On Process Migration
oTS Operator Training System
PCN Process Control Network
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Acronym Description
Pl Processing Instruction
PKS Process Knowledge System
PM Process Management
PPS Parameters per Second
RAID Redundant Array of Independent Disks
RAM Random Access Memory
RCI Remote Communication Interface
ROM Read only Memory
RTU Remote Telemetry Unit
RUIP Removal and Insertion Under Power
SCADA Supervisory Control and Data Acquisition
SER Sequence of Events Recorder
SM Safety Manager
SNTP Simple Network Time Protocol
SOE Sequence of Events
TDAS Tank Data Acquisition System
TPC Total Plant Configurator
TPI Tap Position Indication
UAPC Universal Advanced Process Control
uTC Universal Time Coordinated
VAC Volts Alternating Current
VvDC Volts Direct Current
VLAN Virtual Local Area Network
WAN Wide Area Network
WMI Windows Management Instrumentation
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2 PKS Software Overview

2.1 About Experion applications

The Experion R501 system includes the Configuration Studio, which provides a central location from which you
can configure your Experion system. The individual tools required to configure parts of your system are launched
from Configuration Studio. These tools include the following applications.

e Control Builder

e« HMIWeb Display Builder

¢ Quick Builder

e Station

In order to implement a control application, several Experion Tools are required. These tools are located

under the umbrella of the Configuration Studio application.

Configuration Studio provides a centralized location, from where the Experion PKS system is configured.

It bundles all required tools and applications for the system configuration in general and for the control
application implementation in particular. As soon as the user is selecting a configuration task, the

appropriate configuration tool is launched.

Configuration Studio is installed as part of the Experion PKS installation.

File  \iew  Tools
T
ﬂ Configuration Explorer

VEPSystem » Servers » EPKSSRYR » Control Strategy

Windowes  Help

BE- 39'., WEPSyatem

=13 Servers

- EPKSSRVR

@ Stations and Consoles
g Prirters

. Batch
B Trends and Groups
- Displays
ﬂ? Spstem Access
A Alam and Event Management
-zl Histary
D Feports
B8] Schedules
[ Spstem Interfaces
E Advanced Options
=] ﬁ Network

B-@ Computers

91’1 vepsystem

L@ EPKSSRVR

- 0; Devices

Top Figure

Equipment

[ Build equipment
Build Equipment Template

Process Control Strategies

2% Configure process cantrol strategies

[ Administer the control strategy database

SCADA Control

1% Build channels
T Build cantrollers
W} Build points

EC6 1350

=% Configure [ECE1850
E Generate SO

Electronic Flow (EFM) Ci

o
(=) Build meters

'@' Manage meter templates
':;.: Define data export farmats

(72 Manage schedules

: Configuration Studio Main Window
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Control Builder is a graphical function plan oriented software implementation package according to the
guidelines of IEC61131.3, supporting Experion Controller system design, documentation and monitoring of the
application.

All functions are implemented by using standard function blocks, which are provided in several libraries for
several purposes (like logic, math, regulatory control, data acquisition etc.). The user just picks the appropriate
function blocks and configures those in order to adjust their function to meet the project specific requirement. In
case required custom algorithm blocks can be created in order to implement a more complex algorithm into one
customized function block.

Control Builder provides three different representations of the project database. These representations are
called “views”. In the Project View, the hierarchical representation of the offline structure of the application
project the initial control application configuration is implemented. The Monitoring View provides the capability
to monitor the application downloaded into a controller on-line. The third view is the Library, which contains all
installed function blocks libraries and their function blocks.

In Project and Monitoring View the user can toggle between Assignment View (hardware oriented hierarchical
representation of the software structure) and a Containment View (logical derivation and containment
representation of the software structure). For the Library a similar selection exists and it called Containment
View (which block belongs to which library) and Derivation View (parent - child relationship representation in a
hierarchical manner).

Control Strategies are realized as a combination of function blocks which contain several configurable
parameters per function block are which are connected via “soft-wires” in order to form the required function.
Function blocks are either contained in the hardware hierarchy (like controllers, /0 cards etc.) or container in a
CFC or SFC (for sequences). In Control Builder those container function plans are called Control Module and
Sequential Control Module. Complex control strategies can span across multiple CM and/or SCM.

Each object in the Control Builder hierarchy is independent and will not affect other objects unless those objects
are contained in it or those objects have connections to it. This is called control module independence principle
and allows downloading any object of a control strategy during run time of the process without effects to other
unrelated objects.

Object parameters in Control Builder could be referenced by other objects using an object oriented addressing
structure like:

<Object Name>.<Contained Object Name>.<..>. Parameter

In case of a PID-function block (PIDA) set point (SP) contained in a CM called TC4711 the reference to this set
point is: TC4711.PIDA.SP.

Control Builder provides a comprehensive set of tools for handling I/0s, Logic, Motor, Sequential, Batch

and advanced control functions through a library of Function Blocks (FBs). FBs are basic objects
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provided by Honeywell to execute different control functions. FBs are interconnected using “soft wires”

to construct control applications or strategies. FBs are grouped together and contained in CM and in

case of sequential FBs, SCM are present.

All logic programming is done using FBs. Each block contains parameters, which are used to define certain
attributes of that function block. All real hardware [/0s (Al, DI, AO, and DO) are also function blocks of
component type. The parameters of these function blocks are connected to other function blocks (PID, AND, OR,
FLAG, NUMERIC etc.) as per logic requirement to build a control strategy. All these blocks are contained in CMs.
The control strategy can span across multiple CMs in multiple controllers. Since Experion PKS is based on Object
Oriented system environment, it accordingly follows the rules for referring variables and parameters. The
parameters of the CMs are referred as <CM name>.<Function Block Name>.<Parameter Name>.

Control Builder implements a transparent peer-to-peer handling. As a result any function block can

reference any other function block / parameter in the whole system in the same manner as it would be

done locally. The controller takes care of establishing the required connectivity. Peer-to-peer is slower

than a local data transportation (usually once per 500ms) and limited in the number of connections (500

per CEE). It shall be used as rarely as possible.

ol Builder - C 300 TYP : BCS Al [Project]

Templates  Fuld Devce ntroller  Add-In:  Window  Help

ST Fhe =% @ & a0 & 100x
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- _.
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Top Figure: Typical Control Module Window
For full description of Control Module Loading Procedure, please see attachment #2 at the end of this document.
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2.2 HMIWeb Display Builder

The HMIWeb display builder is the package used to build graphical displays for Experion PKS in an HTML format.
HMIWeb Display Builder is an object based fully integrated custom display builder for development of
application specific graphics. It is used to configure the graphics for Operator Interface. The graphics can be
animated and linked to plant processes to represent real-time events.

HMIWeb Display Builder is a powerful tool for developing html-based operator graphics. It is used to create
custom process graphics used to control a plant, mill, process area etc.

The HMI Web Display Builder tool provides a Display Area for the user to modify and create custom graphics.

An object explorer is provided to present a tree view of all the objects in a display.

This tool is equipped with standard functions for building, modifying and saving the display. Although majority of
the animation requirements is met with native functions provided by the HMI Web Display Builder, display
scripts can also be employed when required.

A shape gallery is used to make it easy to insert a shape sequence or a dynamic shape. Popup and Faceplates are
also created using standard tools in the HMIWeb Display Builder.

Popup is the secondary window that appears when user clicks the object to which it is attached. Faceplates are

specialized type of popup that shows critical information of the object to which it is linked.

[B# HMIWeb Display Build

File Edit View Arrange Transformations Tools Window Help

- ZHE) L8 o BRE Y oo PETIESHE B IR L A-A- S = L3
[ ]S E@e ¢~/ dE@ | ov i BhkE Ied X -DREHERA

Arial ~ipt - B I UE ==

Object Explorer I X Displayl |System Dashboard

55

] “*amp‘eshane EXAMPLE GROUPING

(i exampleLinednnatation
(P exampleMetworkLine
3 exampleNetworkline?

(3 exampleGioupinglabel

(F exampleGroupingBox Example
3 dashboardTips g
é compositebenu

@ <DIVs ‘

Example network segment label

Objec., ToolBox Prope.. Point.. L4
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2.3 Quick Builder

Quick builder is an Experion PKS software utility. Quick Builder is used for configuring SCADA points,
Stations, Printers and Channel and controller for PLC and third party interface. Quick Builder utility can
be opened from server.

After defining points with Quick Builder, user has to download these definitions from Quick Builder to
the server database.

When user downloads a project or part of it to the server, it becomes part of the configuration database.
The configuration database defines how each component in the system is configured.

If necessary, user can update the project and repeat the download process. Alternatively, user can
upload data from the configuration database into Quick Builder, edit it and then download it back to the
server.

Following Figure shows the general graphic orientation and Windows look-and-feel of the Quick Builder

application for reference

@ Configuration Explorer Ij EPKSSRWR - QuickBuilder

Allitems Channels ¥
=7 EPKSSRVR

E{':i Channels
E Controllers
{T) Equipment
D Pairts

= Printers
L stations

. Servers
(=) EFM Meters
il Recycle Bin

Name Description Itern Murnber

Main Port. Redundant Port

Nare |cHamOCo

Description l

Associated Asset. | =

Marginal Alarm Limit [55
Fail Alarm Limit  [5p

Diagnostic Scan Rate ’m s

‘Write Delay 107 milliseconds
Connect Timeout lwi secs
Read Timeout [2— secs

Item Type Modbus Channel
Last Modified 6/8/2017 8:09:25 AM Itern Number [cHMO1

Last Downloaded

[E Anitems

=% SCADA Controllers

Top Figure : Quick Builder Application Window
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SCADA Points are configured for interfacing PLCs and 3rd Party packages to the

Experion PKS Server. There are a number of types of SCADA points:

- Analogue

- Status

- Accumulator

- Container

Each of the Analogue, Status and Accumulator types has a predefined set of parameters available, many
of which can be assigned source or destination addresses referencing data resident in 3rd party
controllers.

Container points provide a means of grouping multiple SCADA points into a single Container Point, with
configurable parameter references. These structures may be used for repeated functional units to

promote reusable shapes and detail displays.

2.4 Station

Station is Experion's user interface. You use Station to monitor and control your system. Station displays are
used to notify operators of alarm conditions. Station works in conjunction with Experion server, which:
¢ Collects data from your system and displays it in a manner that you can easily understand
 Allows you to control your system by sending appropriate commands
¢ Automatically performs scheduled tasks
« Notifies you of system activities, including alarms and system events
 Generates comprehensive reports
2.5 Experion PKS Knowledge Builder
Knowledge Builder is the online documentation library for the Experion PKS system. It is provided on a
compact disc and will be installed by default on all machines configured with an Experion PKS system.
2.6 Configuration Studio
Configuration studio provides a central location from which you can configure Experion PKS system. The
individual tools required to configure parts of the system are launched from configuration studio. Configuration
studio provided with customized list of tasks that are required to complete the configuration of the system. When

you click the task the appropriate tool is launched so that you can complete the task.
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File View Tools Windows Help

oo

@ Configuration Explorer x

B EPKSSERVER

= [} EPKSSERVER
3] Stations and Consoles Server Tasks
& Printers
{8 Control Srategy
3 Batch
~Efg Trends and Groups
-I] Displays

% System Access
A Alarm and Event Management
U History

[J Reports

{5 Schedules

@ System Interfaces

[ Advanced Options

£ Experion PKS Cluster Upgrade

B View license

Bl Change or compare license

B Export license

Database Administration

B Administer the control strategy database

Search

[@ Search the Server
[ Online data search

[B EPKSSERVER EPKSSERVER\IG Mngr

Experion PKS, Process Control System is being supplied to HXXXX. The current software version of this System

is R501 that runs under Microsoft Windows10 operating system. The system contains the redundant servers.

Experion PKS is a control system that utilizes the Experion C300 Controller and also includes a full library of

interfaces to programmable 3rd party controllers that is supported by Experion SCADA.
Both Experion Servers consist of the following main components:

Control Builder- a graphical, object-oriented tool that supports Experion C300 Controller system design,

documentation, and monitoring.

HMI Web Display Builder- a tool, which is used to create custom HMI Web displays using Web-based features
and it saves the displays in HTML format.

Quick Builder- to create and modify configuration databases, which define how system items, such as
Stations, printers and points, are set up. In our project, quick builder is used for the station and printer

setup.

Knowledge Builder is an electronic on-line Documentation using HTML Frame Browser that provides users

quick access to system information.
Server scripting

You can extend the functionality of Experion by creating server scripts. As you configure your system, you may

want to create server scripts for:
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e Servers
e Points
e Reports

The type of script you want to create determines the tool you use. For example, if you want to create a script that

runs at specified times, you use Station to create the script. If you want to create a script that performs a task

when the status of a point changes, you use Quick Builder to create the script. For more information about server

scripting, see the Server Scripting Reference.

2.7 Configuration procedures

The table below shows the tasks for configuring Experion in their recommended sequence. The table also shows:

e  Which procedures relate to licensable options.

e  Which procedures are optional (Optional procedure).

e  Where to find the information, you need to complete the procedures.
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Task Licensable Option Tool

Add operators to Expenon so | No Station

that configuwation engineers

can log on to Confizeraton

Studio.

Buld vour system model and | No Confipraton Studio -

asset model Enterpnise Model Bulder

Buld vour Network tree Mo Confimuration Studio

Confisure performance Tes Confimuration Studio

montoIms

Bld Flex Station Yes Configuration Stadio - Chack
Bulder

Buld printers Mo Configuration Studio - Chaock
Bulder

Define Stahion setup detaals, | Mo Station

an] complete Staton and

printer confizwation

Confisure server-wide Mo Confimuration Studio

Station setiings

Define point servers tothe | Mo Confimuration Studio

SETVEr

Bunld flexable pomts and. if | Yes (Flexible pont=) Appropriate poant server fool

required. create server scripts Configuration Studio - Quick
Bulder
Station

Buld vour conirol strategy

Buld a control stratesy for | Yes Confipraton Studio -

Process Controllers Control Bualder

\ HIRGAN —
IDEH GLOBAL
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Task Licensable Option Tiosod
Buwmld equupment temaplates Mo Chock Buwnlder
EBwmld equupment Tes (Equiprent poands} Chock Banlder
Bumild SCATDS controllexs Tes Confimuratton Studio - Chonck
and the commmmcations Buldesr
paths from the controllars to
the server
Test commmmmications Mo Controller-specific test
betoreen the server and the utilibes
controllers
(Optonal procedure] Tes Confimuraton Stadio - Chock
Build Electranic Flow Brulder
Mleammement (EFM) meters,
data export formmats, and
schedules
Banld SCADA points Yoz Confimuration Stadio - Chock
(analog, statws, and Buwlder
acommmulator) on confrollers
and if requured | create server
scTipis
Configure history collechion | Mo Confimuraton Stadio
Confipure system secuntty Mo Confimuraton Stadio - Choek
Balder

Configure a redhmdant server | Tes Confimuration Studio
systerm
Define the servers that wall e Confimuraton Stadio -
foam a Dhstnbated Samstem Enterprise Model Buldex
Archrtecture (DSA)
Confipure Console Stathon e Confimuraton Stadio
Confipure eServer e Statron
Configure MMobile Staton Tas Station
(Optonal procedure) Mo Confimuraton Stadio
Configure dashboard
hrerarchy
(Optonal procedure] Mo Confimuraton Stodio
Configure groups and trends
(Optonal procedure] Mo Confimuration Studio
Confipure pre-formostted
reports and create server
scnpits to mm on completon
of reporits
Confipure Pomt Contral e Confimuration Studio
Schedulas
Confimure Fecipes Tas Confimuraton Stadio
Configure Event Archmans Mo Confimuration Studio
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Task Licensable Oplion Tiosod
({Optronal procedure) Tes Mircrosoft appheation

Confipure Bicrosoft Excel development tools

Dtz Frchange and the
ODBC options.

Dervaelop apphcations that use
the Applhicahon
Promanmming Inteaface

(APT) and Metwork APT

If reqqured, create server Mo Confimuraton Stadio
sc1ipts
(Cpironal procedure) Mo Confimuratton Studio

Banld custom displays and_ of
required. crezte display

sCTIpts

Confipare Collaborahion Tes Collaboration Station
Station Workspaces

Parform backups Te= Expenon Backup and

Fe=tore

Configuration procedures checklist

2.8 The Experion standard features

Alarm and event management that provides the operator with comprehensive alarm and event detection,

management, and reporting facilities.

History Collection that is available over a wide range of frequencies in both average and snapshot/production
formats. A large amount of history can be retained on line, with automatic archiving, retention and access to

unlimited quantities of historical data.
Trending allows viewing of historical point data.
Reporting can be configured in many different types and generated either by demand or periodically.

Security that provides configurable security levels, control levels and area assignments. These may be

configured for each individual operator or alternatively for each operator station.

To allow the different Experion Servers to communicate with each other, and allow data sharing, it utilizes
Honeywell state-of-the-art Distributed Server Architecture (DSA), will be used to integrate multiple servers as

a single system.
Server Redundancy

Following Redundant Experion Servers with FTE are being provided to HXXXX. The redundant server
configuration will provide a warm fail over architecture with on-line database replication. The Primary and

backup Server will communicate with each other over FTE.
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The primary server will update the backup server with all pertinent information- the server and database

information, so if there is a failover, the backup will take over in the primary's place. The Primary's (Experion)

Server service must be able to communicate with the Backup's Server Service.

2.9 Diagnostic Software

The System Status display is similar to the Alarm Summary, however the System Status display shows system

alarms for system and network components only.

You can use the System Status display to:

correctly.

Respond to system alarms such as:
e Communications failures
e Station failures
e Operator logon failures

e Printer failures.

Monitor the status of the system to prevent problems occurring.
e Diagnose problems in the system.

Review firmware versions for C300 controllers.

2.9.1 Calling up the System Status display
There are several ways to call up the System Status display:
e Using the Station menu

o Using the Station Status Bar, usually in response to a system alarm

Check the status of components to verify that they have been configured correctly and are operating

To call up the System Status display using the Station menu In Station choose View > System Status Display.

To call up the System Status display using the Status bar In Station, click the System box in the Status bar. If there

is a system alarm, the System box is flashing.
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" m;x 3 Lﬂ“l J”;: . < Il & w o X[ ! Q| zoomTofi= | Command =

Location View  (all alarms) *> OOomoOs® s
Trip Value

(Fitor applied) g Cloar All Filters. (J Reset View

Location Pane 5 Date & Time Location Tag

Show All Locations
28 etwark
~[@ System Components (26)
B E5V01 [local server] (26)
S5 Consoles

‘&
& Printers
& stations

+[@ System Interfaces ()
System Management
ETE Statua
Unacknowledged alarms 0o 2
Acknowledged alarms. 0 of 0
Shelved alarms 0o o

W0 Pause (i Acknowledge Page
02-Aug-22 13:59:21 CDA Comms CDA COMMS U 00 Server: Notifications from CDA UNAVAILABLE

Honeywell 02-Aug22 140138 Aarm System esvrd10 Stnot Migr
EEREE XS Tow e

2.10 The Experion hardware node configurations

Enterprise Model
An enterprise model provides a means of organizing your system around key entities in your enterprise, such as
plant equipment. An enterprise model provides: A hierarchical structure that makes it easier for users to
navigate their way through your system. A simple and intuitive means of implementing scope of responsibility—
that is, systematically managing the access rights of operators (or Stations) to various parts of your system. An

enterprise model is a framework that includes a set of specialized models, such as the asset and system models,

each of which represents one aspect of your system.

Configuration Studio->[SystemName]->System Task->Configure Assets...
Asset naming : A_ [xx]
Where, [xx] : Unit code
e Asset Tag bName : Same as Item Name

e Asset Item Name :

The assets of this project will be defined as below:

Asset Tag Name Asset Item Name Description

A 12 A 12
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The server name in EMDB (Enterprise Model Database) will be defined as below :
e Configuration Studio Server naming : CCRSVR

Station
Configuration Studio->SERVERS->[SERVERNAME]->Stations and Consoles

Quick Builder :

e Name : [uu]STN[NN]
[uu] : WHERE XX: UNIT CODE
[NN] : Station no.

Printer
Configuration Studio->SERVERS->[SERVERNAME]->Printers

e Name : \\[HOST Name]\PRN[NN]
[HOST Name] : Will be the station computer name if the printer is local printer of a station. Will be

network printer path name or IP address if the printer is a network printer.
[NN] : Printer no.
Note: The printer name must be same as the network sharing name in windows.

SCADA Channel/Controller/Point definition
Quick Builder is a tool to create and modify configuration databases, which define how system items, such as
controllers, point and Operation Stations are set up. It is used for configuring third party device controllers,
points etc. After defining hardware and points with Quick Builder, one has to download these definitions from
Quick Builder to the Experion PKS ES database.

Only Modbus RTU interface was used in this project.

2.11 The Network tree
The Network tree is a graphical view of the nodes in your network, which can be viewed on the System Status
display. (The System Status display also contains the System Components tree, which is automatically
configured.) You configure a Network tree so that you can view the status and health of network items from the
System Status Display. From the network tree in the System Status display, you can then access detail displays for
the network tree items that display performance and configuration data. In the Network tree, you can configure

the following to appear:

e Computers that host applications or software such as ACE, Station or Server.
e Collections of computers such as workgroups, domains, and Organizational Units.
e Devices such as switches and routers.

e (Collections of devices and computers called FTE Communities.
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The Network tree works in conjunction with the System Event Server and the System Performance Server to

display system errors on the System Status display. Operators and engineers can use this information to

diagnose or troubleshoot faults within the system. Details about the items in your Network tree, such as
computers, devices, and FTE Communities, are stored in system databases. The initial definition of the tree (using
the Computer Add/Remove task) displays the latest view of computers, workgroups, and domains from the
Active Directory. The Network tree configuration, as displayed in the Configuration Explorer, resides in the

Enterprise Model database (EMDB).

When you add (or remove) Network tree items, you must also load the configuration to the servers in the system
so that the tree items can be stored as points in the Experion point database, in addition, switch and FTE
Community information is stored in the WMI Repository. The following figure shows the relationship of user

configuration tasks to the databases you update or load so that you can support your Network tree configuration.

..-"Staticun ar Server Server

—

Eonfiguration Studio

Enterprise Model
Database

=y Youlpie Metwork, tree

= 1 Severd camfiguration

—® Experion Points
< g Computens Load Metwork Database

o WORKGROUF Configuration =

to Servers

= 45 Danice:
— [
Colmputer | WD Repositary
Select /
L election ”/

Server

Ciornain
Controller

Active
Directary

== E:perion Points
Database

Ll B Repositary

If there is an inconsistency of the Network tree configuration between the EMDB and the Experion database,

icons appear in the Network tree in Configuration Studio.

The Honeywell System Performance Server provides performance and configuration information that is
internally maintained on a per-node basis using Microsoft's WMI (Windows Management Instrumentation). This
data is accessible as OPC data thus allowing it to be easily integrated into operator displays and process
applications in a manner consistent with process data access.

2.11.1 Network tree configuration tasks

The following topics describe how to manage the Network tree on the System Status display.

Prerequisites

e Before you can load your Network tree configuration, you must first have added servers to your system.
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e Toview Network tree items from remote Experion servers, DSA must be enabled between the servers.
When you first define a server and download this server definition to other servers in the system, the default
subscription for the server is disabled and it does not participate in the DSA.

Prerequisites
e The computer must have system management software installed. This is installed by default on all
Experions, however, for non-Experion nodes you will need to install this software manually.

o The computer has the correct multicast address.

e One server node hosting SES per FTE community has been determined to be the SES for the FTE
community.
To add a computer to the Network tree

1. In the Configuration Explorer in Configuration Studio, expand the System tree you are configuring and click

Networks.

2 .Click the Add/Remove Computers task.

The Computer Selection dialog box opens.

3 .Select the check box for each computer you want to add to the Network tree and click Apply.
The computers are added to the Network tree in Configuration Studio.

4 .Click the Load Network Configuration to Servers task.

5 .Select the servers you want to download to and click OK.

You should download the network tree to all servers in the system.
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B Configuration Studio — O X
File View Tools Windows Help
&1
& Contiurton Dpire| .

% SystemName > Network

= 4% SystemName

) Servers Computer Selection (CEEE S
=B Network
E1® Computers ¥ Load network configuration to servers
‘BﬁWORKGROUP Add or remove computers for the system named SystemName _ .
The browse list shown represents the view from epksserver. \= Export network definitions
(B EPKSSERVER .
& = Import network definitions
i Devices =l WORKGROUP

EPKSSERVER 23 Assign monitoring servers
P Assign associated asset

4 Refresh

Computers Tasks

Add or remove computers

15 Assign monitoring servers

15 Assign associated asset

5 Multicast/Heartbeat & Synchronized Repository Settings

Devices Tasks

s Define FTE communities
B Add control firewall to the network tree
B Add switch to the network tree

& Assign monitoring servers

15 Assign associated asset

13 Launch FTE switch configuration tool
oK Apply Cancel Help

Adding FTE communities to the Network tree
Consider the following when you add FTE communities:

e Nodes planned for the FTE community have been identified.

e One server node hosting the System Event Server (SES) per FTE community has been determined to be
the SES for the FTE community.

e The FTE community name you specify should be meaningful to your operators, for example, the name can

identify the grouping of FTE devices.

Prerequisites

e Multicast address for the community has been defined using Installation Builder.

e Nodes in the FTE community have been configured to use the same multicast address using Installation

Builder.
To add an FTE community to the Network tree

1. In the Configuration Explorer in Configuration Studio, expand the System tree you are configuring and click

Devices.
2. Click the Define FTE communities task. The FTE Definition display appears.

3. Type the FTE community name and click Apply. The FTE community appears in the devices tree.
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4. Select the server hosting the SES for the FTE community. The System Event Server appears with its multicast

address define

d.

5. Select the nodes for the FTE community.

6. Click Apply.

B Configuration Studio

File View Tools Windows Help

g 1
[ Configuration Explorer

i SystemName > Network

=4 SystemName
73 Servers
B Network
EHB, Computers
oy, WORKGROUP
% EPKSSERVER
% Devices

i Define FTE communities

Name the FTE community and select the members of the FTE

community that should appear in the network tree. An FTE community
is a group of FTE or heartbeat nodes in the same IP multicast group.

The server shown hosts the SES that reports events from the
community.

Server FTE Community

~|  [FTE Communiy

Multicast address

(234567 |

Description

FTE Community - Group of F TE or heartbeatnodes in the same IP multicast group

[] Select / Unselect All

PDTag DeviceIndex  Number OfInterfa,

c« Refresh

oK Cancel Help

Multicast settings

Network Tasks

Computers Tasks

Devices Tasks

\= Export network definitions
& Import network definitions
B Assign monitoring servers

1B Assign associated asset

Add or remove computers
B Assign monitoring servers

B Assign associated asset

= Define FTE communities

B Assign monitoring servers
5 Assign associated asset

B Launch FTE switch configuration tool

¥ Load network configuration to servers

P Multicast/Heartbeat & Synchronized Repository Settings

P Add control firewall to the network tree
D Add switch to the network tree

The multicast address is initially configured using Installation Builder.

Adding a switch to the Network tree

For more information about changing switch or router settings, see the Fault Tolerant Ethernet Overview and

Implementation Guide.

Prerequisites

e The switch has been configured. To add a switch to the Network tree

1.

In the Configuration Explorer in Configuration Studio, select the system you want to configure.

The Network tree appears underneath the system item.

2 .Expand the Network tree.

3. Select the Devices item.

4. Click the Add Switch to the Network tree task.

5. Type the switch name, which is to be displayed in the Network tree, and its IP address. The switch name
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must contain only standard alphanumeric characters; no spaces are allowed. The switch name is also used to

create a WMI namespace used for accessing switch data.

6. Click Apply.

B Configuration Studio = o X
File View Tools Windows Help
&1

[ Configuration Explorer x

1

SystemName > Network > Devices

-3 SystermName
% Servers
=B Network

EH® Computers
e, WORKGROUP

Devices Tasks

s Define FTE communities

B Add control firewall to the network tree

B} EPKSSERVER B Add switch to the network tree

& Devices
& Assign monitoring servers

15 Assign associated asset

1B Launch FTE switch configuration tool

Add Switch

Add a switch to the system named SystemName (epksserver)

Switch names are limited to 24 characters, they must contain only alpha-numeric
characters (no spaces or spedial characters), and they must start with an alpha
character.

Name

Description Ethernet switch

Read Community [pubiic ]

Advanced ... SNMP Notification Hosts
epksserver

oK Cancel Help

Assigning associated assets to Network tree items
You use Configuration Studio to assign associated assets to Network tree items.

Prerequisites

e You have logged on to Configuration Studio using an account with engineering privileges, and you have
connected to a system.

If you use an account that only has operator privileges, you can view configuration details but you cannot
assign associated assets.

To assign an associated asset to a Network tree item on the network

1.In the Configuration Explorer of Configuration Studio, click Network.

2 .0n the Computer Tasks panel or the Devices Tasks panel, click the Assign associated asset task.

The Assign associated asset dialog box appears.

3. In the Item list, select the Network tree item to which you want to assign an associated asset, and then click
Select Asset. The Asset list dialog box appears.

4 Select an asset from the list, and then click OK.
The Asset list dialog box closes and the associated asset is assigned to the selected Network tree item.

5. Repeat as necessary for other Network tree items in the list.
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6. When you are finished, click OK.

7. When you are ready to load your changes to system servers, click Load network configuration to servers on

the Network Tasks panel.

B Configuration Studio
File View Tools Windows Help
&t

[& Configuration Explorer

§ SystemName > Network > Devices

=4 SystemName
% Servers
=BF Network
=@ Computers
e, WORKGROUP
IR EPKSSERVER
7 Devices

Devices Tasks

Associated Asset

& Define FTE communities
5 Add control firewall to the network tree
5 Add switch to the network tree

B Assign monitoring servers

B Assign associated asset

2 Launch FTE switch configuration tool

o | (o]

To remove an associated asset from a computer on the network

1. In the Configuration Explorer of Configuration Studio, click Network.

2. On the Computer Tasks panel or the Devices Tasks panel, click the Assign associated asset task.

The Assign associated asset dialog box appears.

3 .In the Item list, select the Network tree item from which you want to remove the associated asset, and then

click Clear Asset.

The associated asset is removed from the selected Network tree item.

4. Repeat as necessary for other Network tree items in the list.

5. When you are finished, click OK.

6. When you are ready to load your changes to system servers, click Load network configuration to servers

on the Network Tasks panel.

Loading the Network tree configuration to servers

You load the Network tree configuration after you have initially configured your Network tree or after you have
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made adjustments to the Network tree, such as deleting items. An icon appears next to the Network tree item in
Configuration Studio to indicate that a change has been made and you need to load the configuration. To load the
Network tree configuration

1. In the Configuration Explorer in Configuration Studio, select the system you want to configure.

The Network tree appears underneath the system item.

2. Click on the Network item in the tree.

3. Under Network Tasks, click the Load Network Configuration to servers.

4. In the Load column, select the check boxes of the servers that you want to download the Network tree to.

5. Click OK to begin the Network tree load to the selected servers.

B Configuration studio = O X
file View Tools Windows Help
&1

[ Configuration Explorer x

i SystemName > Network

=4 SystemName
% Servers
=8F Network
=@ Computers
e, WORKGROUP
1% EPKSSERVER
7 Devices

Network Tasks

+ Load network configuration to servers

= Export network definitions

Enterprise Model Builder - Load

CANE fo Load Network

Date last changed 7/27/2022 319:30 PM

Load Server Name | Date Loaded To Server |
ESV | |

[JForee Load (Will override existing systern and repositary narme)

oK. Cancel Help
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Removing items from the Network tree
To remove an item from the Network tree

1. In the Configuration Explorer in Configuration Studio, select the system you want to configure. The Network
tree appears underneath the system item.

2. Expand the Network tree and select the item you want to delete.

3. Click the Remove this item from the Network tree task.

4. Click Yes to confirm you want to remove the item.

5. Click the Load Network Configuration to servers task to download this change.

6. Select the servers you want to download to and click OK. Network tree maintenance If you have an existing
item in the Network tree and you change details about this item, for example, you rename a computer or reassign
an item to another Windows domain or Organizational Unit, you need to re-add the item to the Network tree.

Configuring System Event Server and System Management Multicasts
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System Management Multicasts allow multiple System Managements to be configured on the same FTE
Multicast so they operate exclusive to each other. It is recommended that you configure separate System
Management Multicast addresses for each cluster server so that an SES can be installed on each server.

By having this configuration you can select an appropriate SES alarm scope for your system. The supported SES
alarm scopes are:

e (luster-contained SES alarms
SES alarms only circulate within the cluster. The cluster is defined as the single server pair or pair of

redundant servers, Console Stations, Flex Station computers and other non-Experion nodes connected to the
server(s). Alarms from one cluster will not be visible from another.

e System-wide SES alarms SES alarms will circulate throughout the system.

Once the System Management and SES have been installed and configured you are able to change the alarm
scope. To configure System Event Server and System Management Multicasts, you need to complete the tasks
listed below.

Adding Computer Nodes to the System Management Display Page

When you open the System Management Display on any server, by default no machines are listed. You need to
add all the computers within the system to your tree.

To add computers to the System Management Display
1. Right click on the domain or workgroup node situated below Node Administration.
2. Click Properties. This should bring up the properties window as shown below.

3. Check the Display Computers checkbox situated towards the bottom of the window. Doing this will display a
list of computers that you can add to your tree.

4. Select the machines that are in your system.
5. Click OK.
Displaying Multicast/Synchronization Configuration Pages

By default the Multicast Configuration Pages are hidden from view. You need to enable them. To display the
Multicast/Synchronization Pages

1. Right click Node Administration.

2. Click Properties.

3. On the Startup Behaviors tab, select the Display Multicast/Synchronization configuration pages checkbox.

4. Click OK. Next time you open the properties window, there will be two more tabs available for configuration.
Clearing all SES events and shutting SES down

Before configuring different System Management Multicast addresses you will need to clear all SES alarms and
shut down the SES. This will prevent orphaned events from being left from previous scope.

To clear all SES events and shut down SES

1. Open up System Management Display.
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2. Right click the domain/workgroup node and select Display Events. This opens an Event Summary display.
3. To clear all SES events, you will need to Acknowledge and/or Clear the selected events.

4. To stop the SES servers, expand each computer node and right click on the SES node.

5. Go to All Tasks and select Stop. This will stop the SES.

6. Repeat for all machines that have an SES installed.

Configuring different System Management Multicasts for each cluster

In order to have an SES properly configured on each cluster server, it is important to ensure that each cluster has
its own System Management Multicast. Doing this ensures that each SES cannot communicate with each other,
preventing duplicate SES alarms circulating the system. To configure a different System Management Multicast
for each cluster :

1. Right click Node Administration.

2. Click Properties.

3. Select the Synchronized Repository Settings tab.

4. In the Settings Source box, select one of the machines.

5. Enable Override FTE / Heartbeat Multicast Address. Enabling this will make IP Multicast Address

editable. The default IP Multicast Address is 1 above the FTE Multicast address, thus if the FTE Multicast address
is 224.0.0.107 then the default System Management Multicast address would be 224.0.0.108 as shown in the
diagram below.

6. In the IP Multicast Address box, enter a unique IP address.
It is recommended that the first System Management Multicast Address be 2 above the FTE Multicast
Address and increment each subsequent System Management Multicast Address by 1. It is not

recommended to use the default System Management Multicast address (1 above the FTE Multicast address) as
new servers with SES will use it.

7. Click the Apply button. The Save Configuration window will display.

8. By default, all nodes/machines will be selected. Deselect all the nodes and then reselect the machines in the
cluster that you want within the System Management scope; thus you should select the servers, all connected
console stations and any other non-Experion nodes that have direct connection with the server/console station.
Failing to deselect other nodes will download the configured multicast address to those machines and overwrite
their existing multicast addresses.

9. As each cluster should have their own System Management Multicast address, repeat the instructions above
for every cluster.

Configuring the system for cluster-contained alarms

Once you have configured the system so that each cluster has its own System Management Multicast address, it is
very easy to set your system up for Cluster Contained SES Alarms so that SES alarms only circulate within the
cluster
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To configure the system for cluster-contained alarms

1. Click Configure > System Hardware > Distributed Servers.

2. Click on the first distributed server (system number 2 onwards).

3. In the Configuration tab, in the Alarms and Data Subscription box select either Enable Data Only or
Disable Both Alarm and Data.

4. Repeat the above steps for all distributed servers.

Configuring the system for system-wide SES alarms

To enable System Wide Alarms you will need to configure distributed servers to send and receive both alarms
and process data.

To configure the system for system-wide alarms
1. Click on Configure > System Hardware > Distributed Servers.
2. Click on the first distributed server (system number 2 onwards).

3. In the Configuration tab, in the Alarms and Data Subscription combo box select Enable Both Alarm and
Data.

4. Check that the Network tree has been enabled in the Asset Enable/Disable display from Configure >
Alarm Event Management > Alarm Enable/Disable.

5. Do this for all distributed servers.

Configuring Redirection Manager for different Server Management Multicast addresses
When a Redirection Connection is configured through System Management Display, HCI Name Service

Provider adds values to the local registry. It also replicates the values added to the registry to the other clusters
so the Redirection Connection will exist on external clusters.

When each cluster has different System Management Multicast addresses, HCI Name Service Provider is
unable to replicate the registry values outside of the multicast. This means that when you configure a

Redirection Connection the values will only be added to the local registry and not remote ones, meaning it will
only work within the cluster on which you configured it.

To configure Redirection Manager for different Server Management Multicast addresses

e Configure the same Redirection connection on each of the external clusters. Therefore, if you have three
clusters within your system and you configure a Redirection Connection on cluster A, you will need to
configure the same Redirection Connection on clusters B and C.

Configuring GUS Displays for different System Management Multicast addresses

Another area that does not get replicated properly is Aliases. Each machine in the system has a set of aliases to
represent different components on that machine. When a new component is added to the machine, it may add
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more aliases to the existing alias list however different System Management Multicast addresses prevents the
new aliases from being replicated across the multicasts.

As GUS displays relies on aliases this issue may affect the behavior of GUS display operation. Alias Generator
enables you to select a machine on the network and add any of the aliases from that machine to your local
machine.

To configure GUS displays for different System Management Multicast addresses

e Use Alias Generator to add the aliases from remote machines onto your local machine. For instructions on
Alias Generator, see the topic titled "Generating a File using Alias Generator"” in the System Management
Configuration Guide.

Effects of different System Management Multicast addresses on HCI manager

HCI Name Service Provider scope works on the System Management Multicast address. Therefore when two
Name Service Providers are on the same multicast address, they can communicate with each other, when they
are on different multicast addresses they cannot.

Configuring the system so that each cluster has its own System Management Multicast address limits the scope of
HCI Name Service Provider to cluster only. This affects Redirection Manager configurations from being replicated
across clusters and will also affect GUS displays from operating properly.

About notifications and event filters

When you install the System Event Server, a default filter is created that exposes only FTE events. You can create
filters for other Windows events or share an existing filter. Event filters define a subset of Windows events that
are collected by the SES. These events may be generated by the Windows system, Honeywell applications, or
third-party applications.

So that the notifications collected by the SES are consistent with notifications in Experion, you need to specify
more information than is initially generated for each Windows event. When you create an event filter, you specify
extra information such as:

e Eventtype

e Eventsource

e Severity

e C(Category

e Condition and sub condition
e Active/acknowledge state

e Attributes

Changing the System Performance Server scope

This is an optional task. No user configuration is required on the System Performance Server itself unless you
need to change default settings described in this section. The scope of the System Performance Server is created
automatically when you configure the Network Tree in configuration studio.

In general the default scope of domain is sufficient. If errors are being generated in the event logs because of
access problems to specific nodes, change the scope to exclude the problematic nodes. Changing scope limits OPC
browsing of third-party OPC clients, however, it does affect access to data items.
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To change the scope of the System Performance Server

1. In the Configuration Explorer of Configuration Studio, click Network to expand the Network tree.
2. Click the computer hosting the System Performance Server.

3. Click the Configure HCI Component tasks.

The HCI Component display appears.

4. Select the component named SPS computer name where computer name is the name of the computer where
the System Performance Server is installed.

5. Click Enter/Edit Server Specific configuration.

The SPS Server Configuration display appears.

6. Click Add Static Computer nodes to list all nodes.

7. Select or clear the Check boxes as appropriate to limit the SPS scope to any combination of OUs and
computers.

8. Select the nodes you want to monitor.

9. Click OK.

Adding system performance data to displays

After you have checked the status of the System Performance Server, you can add system data to your custom
displays.

To create a custom display and to display system data

1. Start HMIWeb Display Builder.

2. Choose File > New > Display.

A blank display appears.

3. Click the (Alphanumeric) icon on the Toolbox toolbar and then drag the pointer on the display to define

the size, shape and position of an alphanumeric.
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4. Double-click the alphanumeric to open the Properties Window, which shows the alphanumeric's

currentproperties.
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5. Click the Data tab and make sure that Point/Parameter is selected in Type of database link.
6. Select SYSMGT from the point list.

7.In the Parameter box, type the alias for the data item you want to display in the format computer name alias.
For example, localhost.BiosVersion.

8. To find the alias names defined on the System Performance Server (SPS), do the following:
a. Open the Honeywell System Management Display tool.
b. Locate the SPS in the domain and organizational unit tree.

c. Right-click on the SPS name and choose Configure from the shortcut menu.

d. Click the Aliases tab.
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Setting up the server as a trusted site on the Station computer

If your Station computer does not reside in the same domain as the Experion server to which you are

connecting, you need to define the Experion server as a trusted site in Internet Explorer.

To make the server a trusted site

1. Open Internet Explorer.

2. Choose Tools > Internet Options.
The Internet Options dialog box opens.
3. Click the Security tab.

4. Click the Trusted Sites icon.

5. Click Sites.

The Trusted Sites dialog box opens.
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Trusted sites x|

& Yaou can add and remove websites from this zone. All websites in
Ry this zone will use the zone's security settings.

Add this website to the zone:

I https: /MyServeriame|
Websites:
Remoyve |

¥ Require server verification (https:) for all sites in this zone

Close |

Internet Explorer Trusted Sites dialog box

6. In the Add this Web site to the zone text box, type in http://servername (where servername is the name of the
Experion Server) and click Add. This adds the Experion servername to the Web sites list.

If you have redundant servers, type http://servernamea, where servernamea is the name of the primary
Experion server and type http://servernameb, where servernameb is the name of the backup Experion
server.

7. Clear the Require server verification check box.

8. In the Add this Web site to the zone text box, type in the IP address of the Experion Server and click Add.
This adds the IP address to the Web sites list.

9. Click OK to close the second dialog box and click OK again to save your changes.

Connecting to the server for the first time

Prerequisites

o Forthe new Flex Station to integrate successfully with the Alarm Tracker you need to synchronize the date
and time on the Flex Station with the date and time on the server, as documented in the section, 'Setting up
date and time synchronization' in the Supplementary Installation Tasks Guide.

To connect to the server

1. From Station, choose Station > Connect. The Connect dialog box appears.

2. Click Edit Connection. The Connection Properties dialog box appears.

3. Click either Static Station or Rotary Station, depending on the connection type you require.
4. From the Server list, choose the name of the server you are connecting to.

If the server does not appear in the list, type the server name.
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5. If you chose a Static Station in step 3, in the Station number box, type the Station number for this Station. The
Station number is the Item Number that was assigned to the Station in Quick Builder.

6. Click Save.
The connection details you have specified are saved in the Station setup file (.stn file).
7. Click Connect.

2.12 About Station

Station is Experion's user interface. You use Station to monitor and control your system. Station displays are
used to notify operators of alarm conditions. Station works in conjunction with Experion server, which:

e Collects data from your system and displays it in a manner that you can easily understand
e Allows you to control your system by sending appropriate commands
e Automatically performs scheduled tasks
e Notifies you of system activities, including alarms and system events
e (Generates comprehensive reports
What type of Station are you configuring?

There are several different types of Station and several different environments in which Station operates. The
two main types of Station are Flex Station and Console Station.

A Flex Station is connected to an Experion server and is the interface an operator uses to interact with your plant,
as described above. A Flex Station is generally installed on a computer other than the Experion server and can
use either the rotary or static connection type.

A Console Station provides all of the functionality available on a Flex Station, but also has direct access to process
controllers and ACE nodes. This enables an operator to monitor and control the plant regardless of the state of
the Experion server or redundant servers. A Console Station also differs from a Flex Station in the following
ways:

e [t has its own connection type
e [tis not built using Configuration Studio
e [tisinstalled differently from a Flex Station

In this chapter, the generic term Station is used. The terms Flex Station and Console Station are used to indicate if
a particular function is applicable only to that type of Station.

Console station is directly connect to CPU and flex station is connect to SERVER, so in case of losing SERVER ,
flex station will be lose but console station will be live and useable.

The console station has a license. It is not related to the type of configuration. Actually, when installing
Honeywell software for STATION, its determine whether STATION is CONSOLE or FLEX.

In addition to a single instance of Station appearing in a single monitor, there are two potential configurations of
Station for use with multiple monitors on a single computer:

e Multi-window Station. Using a single instance of Station, you can view multiple displays at one time and
manage where and how displays are placed on a desktop that spans up to four monitors.
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e Multiple static Station. Allows you to have up to four instances of Station running simultaneously. With
this configuration, you can position an instance of Station in each monitor.

The multi-window Station configuration can be used with both a Flex Station and a Console Station. The

multiple static Station can only be used with a Flex Station. Both of these configurations can be used in the Icon
Series Console environment.

About multiple static Station

With multiple static Station, you can have up to four instances of Station running simultaneously on the one
computer. From a licensing point of view, all instances of Station on the same computer are treated as one Station
connection. For example, if you have a license for two static Stations and two client computers, you can run up to
eight instances of Station (four on each computer).

The master Station is the instance of Station that was started first. If you close the instance of Station that was
started first, the instance of Station that was started second then becomes the master Station, and so on. When
configuring the stn files on a computer, you need to ensure that each file defines a separate Station number for
each instance—for example, STNO1, STN02, STNO3 and STNO4. You use the Flex Station Configuration Display to
configure the way in which the instances of Station interact.

For example, when operators call up trends and groups from STNO1 (the master Station), you can direct trends
to STNO2 and groups to STNO3. If you have several monitors, you can use the station command with the -d[n]
option to direct each instance of Station to a specific monitor. For example, you could create a batch file in which
each station command directs each instance of Station to a separate monitor. (You could then include this batch
file in the Startup folder so that each instance of Station starts when the computer is powered on.)

Connection types

Stations can be connected to a server as either:

Type Descripion

Static Pronndes a permanent. dedicated hink to a specific Station. Thas 15 the
recommended commection type for operators.

Rotary Provades an 'as required” Imk to a Stzhon. Thes 1= the recommended

connection tvpe for staff who do not use Stahon full-tme. Rotary commections
are advantageous from a heensing pant of view because yvour hicense onlby

specifies the mmmber of simmltaneously commectad Stations.

Regardless of whether you define a Station as static or rotary, the maximum number of Stations that you can
have connected to the server (and running the Station software) at any one time is determined by your license. If
you define some of your Stations as rotary, you can install and configure a larger number of Stations in your
system, but they cannot all be connected to the server simultaneously.
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Connection methods

You can set up a Station connection using one of the following methods:

Method Description

Metwaork Connects the Station to the server via a network.

Remote Access Sanace (FAS) Commects the Stafion to the server remotely. BAS can support commection via
a modem or 3 senal Imk

About Console Station

The Console Station provides direct access to process data and alarms and messages from Control Data Access
(CDA) sources such as Process Controllers, FIM, IOLIM, and ACE nodes. Each Console Station contains an
Experion CDA server to communicate directly with the CDA devices. This direct access provides a continuous
view of your process, even if the Experion server is unavailable.

After you configure the connection to the Experion server, the server database files are replicated to the Console
Station. This means that configuration of items such as process points is only done once. However, some
functionality such as reporting, history and events collection, and flexible point data are still provided by the
Experion server. Therefore whenever the Experion server is unavailable, this functionality is not available on the
Console Station.

A Console Station can also have clients connected to it. These clients are called Console Extension Stations. A
Console Extension Station connects to a Console Station in the same way a Flex Station connects to an Experion
server. A Console Extension Station has the same functionality as a Console Station.

A Console Station and Console Extension Station can operate in the following environments:
e Distributed system architecture
e Icon Series Console environment
e Multi-window environment

The following figure shows an example architecture including Console Stations.

Console Stations

A =

Process Controllers
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Functionality available on Console Stations

The following functionality is always available on Console Stations regardless of the availability of the

Experion server:

Data access from direct data sources such as Process Controllers and ACE nodes
Notifications from direct sources

Security restrictions, for example security levels and asset assignments
Real-time trending of data from direct data sources such as Process Controllers

Event journaling of Console Station events such as operator actions, for example, acknowledging alarms
and logging on

Display printing
Backup and restore of the Console Station database
'Server-less' restart, whereby the Console Station can restart and begin communicating with process

controllers, without needing to connect to the Experion server.

Engineering functionality not available on Console Stations

The following engineering functionality is not available on Console Stations and needs to be accessed via a Flex

Station.

O

O

O

Controller configuration displays for the following controllers:
Allen-Bradley PLC-5

Bristol Babcock

FSC

Series 9000

Safety Manager

TDC 3000

UDC

HC900 and UMC800 set point program and recipe configuration for the following types of controllers:
HC900/UMC800

Series 9000

What happens when the Experion server is unavailable
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When the Experion server becomes unavailable, for example during a server failover, an alarm is raised on

the Console Station to indicate that the Console Station is operating in a server unavailable mode. During this
time, the following functions on the Console Station are unavailable:

History collection, assignment, retrieval and display
Trend configuration

Group configuration

Chart visualization (Embedded CB Charts/Forms)
Event and SOE Summary display

Alarm and event printing

Adding comments to alarms and events

Report requests or report printing

View or control of points and alarms from server connected controllers or other servers in a DSA
configuration

External alarm notification from server connected controllers
Server configuration changes, for example server wide settings and asset assignment
Run-time scope of responsibility change by asset profile or Console membership

Engineering Tools configuration load/upload and snapshot save/restore

Limitations when performing Engineering operations from a Console Station and the server is shut down

The following table shows the limitations when the server is shut down and you perform Engineering operations
from a Console Station.

Engineering operations performed when servers were nunning | Limitations on starting up console after servers are shut down
and the Console Station was shut down
Load new points to the controller Checkpom files on the Console Station wall mot be latest.
Restonng from this checkpomt file will not melude the
newly loaded pomt.

Fename the pomt Alzrmes wall be reported with the old pomt name mstead of
newly renamed pomt.

Change Foundation Freldbus Advanced Alarm configmaton | Foundation Freldbus Advanced Alamm will be reported with
esther old or enpty condihons.

Delete confroller Any active alamms on the deleted controller that appeared on
the console before shuthng dewn wall shll appear to be m
alam.

Cnee the server comes back online and the Console Station
svochromizes with the server, these active alanme from the
deleted controller will be remorved from the console.

How server wide settings relate to Console Station

The server wide settings that you can configure using the Server Wide Settings Station displays are applicable to

Flex Stations, Console Stations, and Console Extension Stations. When you add a Console Station to your system,
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the server wide settings that have been defined on the server to which the Console Station is connected are
automatically applied to the Console Station and any connected Console Extension Station clients. Server wide
settings include:

e Startup displays
e Timeouts

e Alarm and event options

How global cache settings relate to Console Station

Console Station Subscription check time and Cache age time are fixed at 5 and 15 seconds respectively, and
cannot be changed.

Security

As with a Flex Station, you can use either Station-based or operator-based security with a Console Station and
Console Extension Station. You also use assignable assets to further limit access to your Experion system. The
type of security you choose for the Console Station applies to any connected Console Extension Stations.

Likewise, the asset assignment you apply to the Console Station also applies to any connected Console
Extension Stations.

If you are using operator-based security:

* You need to define operators on the server as well as selecting the Operator sign on required option
when you configure the Console Station.

* You assign assets to operators to define an operator’s scope of responsibility.

e You can assign assets to operators as well as Console Stations and consoles and configure your
system so that the asset assignment for both the operator and the Console Station or the console are
checked before access is granted to an asset.

e You can also use integrated security. Integrated security allows you to combine Windows user
accounts with Experion operator accounts.

If you are using Station-based security, you assign assets to the Console Station to define its scope of

responsibility. This can be changed at run-time by the operator by either changing the Asset Profile assigned
to the Console Station, or by changing the Console membership of the Console Station.

If you have domain controllers you can use high security policy. High security policy enables you to use
Windows group policy to apply restrictions to particular groups of users.

Configuring a Console Station

To configure a Console Station you need to complete tasks on both the Experion server and the Console
Station.

Prerequisites

e You have completed all of the tasks for installing Experion Console Station. See the Getting Started
with Experion Software Guide.
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e You can verify hosts files are consistent among Stations and server when you use the hosts file
verification tool as documented in the section 'Verifying the hosts file'.

e You have synchronized the date and time on the Console Station with the date and time on the server,
as documented in the section, 'Setting up date and time synchronization' in the Supplementary
Installation Tasks Guide.

Complete the following tasks on the server

Task

Confipure Console Stahon detanls.

Confipure Console Staton options

A=mien scope of responsibility to the Consols Station

Ceonfipure the rmmmrrmmy system alarm prnonty, if requured. Thas sethng
15 located on the Asdenonent tzb of the Console Stahon displane It
confrols whech svstern alarmes wall be shown. Onlby alarmms wath the
specified prionty or higher wall be displaed.

Confipure File Repheation so that any custom displays, swommeny
display vrews and mappmg files (used for nobficabon and catepory
atmbute muapmang) are repheated to the Console Stahon

If vou have an OEF or IKB keyboard, confisure I EDs.

If vou are wsng operator-based secumity, define operatoas on the
Expencon server.

Opbonally add Console Exfension Stations to the Console Station

Ophonzlly confignmre consoles and add Conscle Stations to conscles

If vou hawe redundant servers, synchronize the servers so that the
Console Stahon configurahon 1= replicated to the backip server.

Complete the following tasks on the Console Station

Task
Confizure the Station commechion propertes.

Create 2 file rephcation share

Results

e Configuration of the Console Station is successful when:

- The server name appears in the Status Bar and there is no red LED. (A yellow LED indicates that the
Console Station is synchronizing with the server.)

- The Node Status and the Station Status are set to OK on the Console Station Status Summary display.

Configuring Console Station details
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This task can be done using any Station that is already connected to the same server to which the Console
Station is to be connected.

If you try to configure more Console Stations than you are licensed for, you receive an error message.
To configure Console Station details

1. In the Configuration Explorer of Configuration Studio, click Stations and Consoles.

2. Click the Configure Console Stations task.

The Console Station Configuration Summary display appears in the System Display tab in Configuration
Studio.

3. Click a blank row to call up the Console Station Configuration display.
4. In the Network Name box type the computer name of the Console Station.

5. If you want to specify operator-based security for this Console Station or for the Console Extension
Stations

that connect to this Console Station, select Operator sign-on required.
6. Type the remaining required information as appropriate.
7. Click the Options tab and configure the options as appropriate.

Console Station configuration properties

Property Description
Metwork Name The computer name of the Conscle Station conmparter
Console Extension Stahons | The mumber of Console Extension Stations that vou want connected to this Conzole Stafion

Operator sien-on required | Specifies whether you want to use operator-based secunty for the Consele Station or
Console Extension Stations that commert fo this Console Stafion.

Console For maore imformaton zbout Console selechion see “Adding Console Stafions to 2 Console”

Mormal Update rate The rate, m seconds, at which dynamie values on displays at s Consels Stahion are
ipdated from the server database.

Fastupdate 13te An ophonal fast update rate, i seconds, that can be set by finction key for displays at thas
Console Station.

Station Alas Applicable only if you are 2dding this Console Station to 2 console,

An alternative name for this Console Stahon that can be used to specify the destinahion of a
dizplay when mrvoked from another Station withm the console. For more mformation abowut
ahazes see 'Sending displavs wsing ahazes'.
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3 Control Builder

Experion control strategies are built using Control Builder, a graphical, object-oriented tool that supports
Experion C300 Controller system design, documentation, and monitoring. It provides comprehensive handling of
I/0 and covers continuous, logic, motor, sequential, batch and advanced control functions through a library of
Function Blocks (FBs).

Function Blocks are basic objects to execute different control functions. Each block supports parameters that
provide an external view of what the block is doing. FBs easily interconnect via “soft wires” to construct control
applications or strategies.

Function Blocks are grouped together and contained in Control Modules (CMs) and, in the case of sequential FBs,
Sequential Control Modules (SCMs). SCMs greatly simplify batch logic implementation by sequencing a group of
process equipment through a series of distinct steps to accomplish one or more process tasks. CMs and SCMs act
as “containers” for Function Blocks.

3.1 Physical Equipment Block

1 pidioop [Project]

NHEN=YHE NSRS } <> Pl Ma»

Fage 1

Q
|
1
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&
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§
|
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o
g
5
Q
£

"
& NORMMODE

PVSRCOPT ONLYAUTO
PIFILTTIME 0
PVEULO 0
PVEUH! 100

oo mmq
AOCA |,

Figure below An example Control Module in Control Builder
Figure below illustrates a simple Control Module -- in this case a PID loop -- made up of basic FBs.
Note that in this example several FBs, i.e. Al, DACA, PIDA and AO, are “contained” within the CM named PIDLOOP.

Each Control Module maybe scheduled at its own execution rate from 50 msec to 2 sec. The default execution
rate for this projectis 1 sec.

3.1.1 Control Processor Module (CPM) Block

The CPM block represents the physical primary and secondary CPM and their associated Control Execution
Environment (CEE) to implement the control strategy built in the Control Builder application. It is redundancy
compliant.

Each of CPM block shall be assigned a unique name that indicates its location on the network and which area it
controls.
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The following figure illustrates the configuration of CPM Block of this Project.

SYSTEM:C300 Block, CTRLO1 - Parameters [Project]

Enable Extended CC-PCNT02 Feature Configuration

Application Image Version
Checking this box indicates that the downloaded controllerimage wi
NONE

KANGAN-C2 |:|

Controller Command
Interface Module
Associated Asset# Feature Configuration #

[CJEnable Extended Feature Configuration

Caontroller Capability Not determined

Network Address Configuration Redundancy Configuration

Soft Failures PDA Statistics Server History Server Displays Control Confirmation Identification
Main Redundancy System Time Statistics Peer Connections Hardware Information FTE UDP/TCP IP/ICMP
~
TagName CTRLD1
ltem Name # || ‘

support extended features, such as Experion Profit Control and Etharmet

[1Show Parameter Names Cancel

Device Index ||1 ‘ [“IModule is redundant
Ethernet IP Address 10.1.01 Secondary Tag Name CTRLOTSEC
Ethernet Protocols Supported EtherNet/IP Communication Mode
DElherNeU\P Communication Mode Direct Connection
ResetEIM Associations
State Information Advanced Configuration
Controller State NOTLOADED [ Alarming Enabled
Redundancy Role UNDEFINED DDlsab\e Battery Alarm and Soft Fail
Synchronization State Temperature High Alarm (degC) H 80 |
Battery State oK CPU Free Low Alarm (%) HZD |
P - P -

Help

CPM Block Configuration

Configuration CMP

1. Click file > new >controllers > C300 controller (2 1/0 Links)

Calls up the €300 block configuration from with a default tag name field highlighted

SYSTEM:C300 Block, C300_7454 - Parameters [Project] 2l x|

StFelses |  PDASwtisics | SeverHisty |  SenverDisplays |  ContolConfimaion | GVCS | idertficaion |
Min | SysemTime | Stsisics | PeerConnecions |  Hodware omaton | FTE | UDP/TCP | IPACNP

Tag Name 13300_745‘ j
ltem Name 7

Application Image Versicn

Contreller Command NONE ¥

Associted Assct # _j

~Networic Address Ci - G

Devics Index IG I~ Moduls s redundart

Ethemet IP Address 0.00.0 Secondary Tag Name

Bhemet Prctocols Supporied

p ‘

State Infomation Advanced Corfiguration

Controllar Sata NOTLOADED v Aaming Enabled

Redundancy Role UNDEFINED | Disable Battery Alam and Soft Fal

Syrcironization Sate s Temperature High Alm (dagC) |30

Batiery Sate oK CPU Fros Low Alam (%) 20

© Eofi Fatures Fresent (See Soit Feilines Tab for deteils] CPU Free Low Low Aem (%) 10

Sinudation Nods Configuration Simuation Nods Opertion

I™ Loadto simultion Environment SIM Command [FonE a

Host |P Addreas 0 0 0 0 Simiation State NONF =

[~ Show Paremeter Nemes OK I Cancel | Heb I
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2. Key in desired name of up to 40 characters or accept the default. Press <Tab>

Note Tag Name is limited to 16 characters and when creating redundant controllers, the last four

characters of the secondary controller tag name will be SEC. Therefore, vou should create a tag name no

longer than twelve characters to allow for the suffix of the secondary controller tag name.

Moves cursor to the Item Name field.

3. _Enter Item Name. Press <Tab>.

Moves cursor to Associated Asset field.

4. Click the || button to the right of the Associated Asset box.

The Point Selection dialog box appears.

5. Select an asset from those configured in the Enterprise Model Database to set the Scope of

Responsibility (SOR) for the point.

Note: No validation is done at the configuration time. If vou enter an asset that does not exist in the points

database, the associated asset for the point reverts to the server point. If the asset does exist but is not an

area-enabled asset, then the first area-enabled asset up the tree is used for the SOR of that device. A

subsequent upload of that device point to Control Builder returns the area-enabled asset and not the

original non-assignable asset entered.

Moves cursor to Device Index field.

Device Index I 4

6. Click on the value and enter a valid Device Index number. Click o odd numbers for primary

controllers. Press <Tab>.

Moves cursor to Module is redundant check box.

7. Check the box if the controller will be one of a redundant pair. If vou check the box, the Secondary

Tag Name will appear in the Redundancy Confiqguration box. C300 Controller is configured as

either non-redundant or redundant with a Secondary C300 Controller block added when the

Primary controller FB configuration form is closed.

8. Ifyou want to enable EtherNet/IP supportability, select EtherNet/IP. This is a licensed feature.

Ethemet Protocols Supported
[IF EtherNet /P
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9. The Alarming Enabled check box contains a check (default). Press <Tab>.

To disable alarming for the parameters in the Advanced Configuration box, clear the Alarming

Enabled check box.

Moves cursor to the Disable Battery Alarm and Soft Fail field.

10. Ifyvou have the C300 battery backup, clear the box to allow the battery-related soft failures and

events to be reported,

Ifvou do not have the C300 battery backup, check the box to suppress battery-related soft failures and

events.

Moves cursor to the Temperature High Alarm (deg. C) field.

11. Click on the Temperature High Alarm (deg. C) field.

Accept the default or enter a value at which an alarm is generated for controller hardware high

temperature. Press <Tab>.

Note setting this value at 0 disables the temperature high alarm. Moves

cursor to the CPU Free Low Alarm (%) field.

12. _Accept the default or key in desired value. Press <Tab>.

Note: Do not set lower than the default value of 20%. Moves

cursor to Simulation Node Configuration.

13. _Ifthis block is to be loaded to a simulation environment, check this box. Press <Tab>.

Moves cursor to Host IP Address field

14. If the controller is to be a SIMC300 controller you must enter the IP Address of the SIMC300

controller. Cursor moves to the Host Name field.

15. Enter the host name of the SIMC300 controller if it does not appear in the field.

16. Click Server History tab.

Calls up the Server History configuration form.
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Man | SyemTime | Stavevcs PesrConnectons | Hadwarefomazon | FTE | wde/TcP | pacwe |

Soft Falues Server Hatory SeverDiplays | CoctwlCorfimation | Ques | ldenwicaton |

[~ Accses Levele

Control Level |m

oy O

Numbsr of Hetory Parmatars Iw
Perameter D | FasT 5T0 | EXTD EXC | Gaing Por| Gate Siale |

i ] u Cl ui
= = = = =
- - . - L
- L - ] M

3| ] o ] L
3 ] ul N n

(10| (] u [] u

Create New or Edt Bacting Server Scrpts |
[~ Show Parameter Names ok | camosl | heb |

17. Use the on-line help as a guide to complete the configuration entries on this tab.

Click the Server Displays tab.

Calls up the Server Displays configuration form.

SYSTEM:C300 Elock, C300_6731 - Parameters [Projact] 18 ﬂil
Man | Redwdarer | SustemTime | Staliica | PesrConnecbers | Hadwars Ifomation | FTE | UDRTCR |
IPACMP | SoitFaiwes | Sewer Histoy Sizrver Displays Conbol Confimation | Identficalion
Pait Dstal Digplay IthEm Azzacited Dispiay |
Grouz D stal Display I‘*“D‘Em—b
Trzndz

Mumber of Trends |1EI
Trend # Fen Trerd Palamele Dissciiption -
1_jo Hone:
b 1] Hone !
a_|o MNone l
4 |0 Mohe
a Maohia :I
Groups
Mumber of Groups |5
| Group # Fios 3 Group Perometer [lescnplioe
1o 1
2 o 1
E 1
4 |0 1
5 o 1
I Show Persmeter Names 0k | Coeel | Heb |

18. Use the on-line help as a guide to complete the configuration entries on this tab. Click the OK button.

Closes the form.

The following block icons now appear in the Project window:
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e (300 Controller block, and

e jts associated CEEC300 block
e 2 IOLINK blocks and
e a (300 Secondary Controller block (if redundant).
Project - Assignment : o %

E@ Roat
[ @ Can0_341
E-g@ C300_PR
~-v|_] CEEC300_BLK
il I0LINK_TBLK
vl IDLINK_2BLK
C300_SEC_1
FIM4_346
FIM4_3465EC

&
[+] #& Unassigned

=

3.1.2 Control Execution Environment (CEE) Block

The CEE block provides control functionality for associated CPM block. Although the block is a functional type
instead of a physical one, it is regarded as physical one because of its relationship with the Control Processor.

Each of CEE block as an integral part of CPM block shall also be assigned a unique name that indicates its location
on the network and which area it controls. The following figure illustrates the configuration of CEE Block of this

Project.

Configuration CEE

A CEE block is created automatically when a C300 Controller function block is added to the Project tab.

All illustrations used in the procedure are for example purposes only.

Prerequisites

e Control Builder is running

e Tree windows are open

To configure a CEEC300 function block
1. In the Project window, right-click on the CEEC300 BLK block icon.
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Project - Assignmenk i o=
E@ Roat
[+« @ caooam
= @ C300_PRI_1

W] CEEC300 BLE
o vied 1OLINK_TBLK
~ylgd IOLINK_2BLK
A8 C300_3EC_1
[+ FiM4_345
+83 FIM4_34ESEC
[+] # Unassigned

Calls up shortcut menu.

Rename

Maodule Properties. ..

2. Click Module Properties.

Calls up CEEC300 Block configuration form. The Tag name field is highlighted.

3. Keyin desired name of up to 16 characters or accept the default, Press

<Tab>. Moves cursor to Item Name field

4. Enter Item Name. Press <Tab>.

Moves cursor to Base Execution Period field.

5. Select the Base Execution Period from the drop down list. Press <Tab>.

Note: Prior to selecting the IOLINK configuration for the controller, the base execution period must

be selected. Otherwise, an error message appears as follows: "CEE BASEPERIOD can not be changed

because IOLINK TYPE of at least one IOLINK of this C300 has been configured."”

For Honeywell Turbine Control Solutions, select the Base Execution Period as 20

ms. Moves cursor to User Lock for CEE Run field.

Note that CEE Command field is available only in Monitor mode.

6. Select the Application Image Type from the drop-down list. Press <Tab>.

whether the image supports C300 functions with EHB emulation e ul) or C300 functions without EHB

emulation enablers (C300 NoHwyEmul).
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Application lmage Type I C300_MaHvayE mul j
300 MoHwoEmul
Command/State C300. HywEmul
CEE Cormrnand [TOCE =]

CEE State |DILE
7. Accept the default or click

down-arrow button and select desired user. Press <Tab>.
Moves cursor to User Lock for CEE Idle field.

8. Accept the default or click

H

down-arrow button and select desired user. Press <Tab>.

Moves cursor to Program Access may command CEE from Idle to Run check box.

9. Add a check to the box if vou want to enable access. Press <Tab>.

Moves cursor to Program Access may command CEE from Run to Idle check box.

10. Add a check to the box if vou want to enable access. Press <Tab>.

Moves cursor to the Alarming Enabled check box.

11. Accept the default (Alarming Enabled), or uncheck the box to disable alarming function. Press

<Tab>. Moves cursor to the Enable Memory Limit Exceeded Alarm check box.

12. Accept the default (Memory Limit Exceeded Alarm enabled), or uncheck the box to disable

alarming function. Press <Tab>.

Moves cursor to the Powerup Restart Settings for CEE State.

13. Accept the default or click down-arrow button and select desired state.

|IDLE |

LaSTwWARM
LASTTIMEQUT

Note that if vou select LASTTIMEOUT state, then the Warm Timeout field is active.

14. If the Warm Timeout field is active, accept the default or key in desired timeout value. Press <Tab>.

Moves cursor to the Time Zone field.

15. Enter the appropriate value for the time zone of the controller location. Press <Tab>.

Moves cursor to the Daylight Savings Time check box.

16. Add a check to the box if Daylight Savings Time is in effect for this location. Press <Tab>.
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Note: The Daylight Savings Time check box is selected/cleared by default at the start/end of DST

respectively if vou have enabled the Automatically apply DST option.

Moves cursor to the Year Format field.

17. Accept the default or click El down-arrow button and select desired format. Press <Tab>.

Moves cursor to the Weekday Format.

18. Accept the default or click E[ down-arrow button and select desired format.

Click on the Peer Configuration tab.

The Store Expiration Time Field is highlighted in the Peer Defaults box.

19. Accept the default or key in desired value. Press <Tab>. Moves cursor

to Subscription Period field.

20. Accept the default or click E[ down-arrow button and select desired

period. Press <Tab>.

Moves cursor to Number of Peer Environments field,

21. Key in number of peer environments for this controller. Press <Tab>.

Or, skip this field, if no peer environments will be used. Click Server History tab and go to Step 25.

If peer environments will be used, cursor moves to the Peer Environment Name of column in the Peer

Environment Table.

22. Key in valid name for existing peer environment.

Peer Environment Table

Peer Ernvironment Mame

Press <Tab>.

Moves cursor to Peer Subscription Period column.

23. Accept default or click down-arrow button to select another value specific to the given environment.

Peer Subscription Period |

E00mS |

DEFALLT
100rm5
200rn5

Press <Tab>.

Moves cursor to Store Expiration Time column.
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24. Accept the default or key in desired value. Click Batch tab. Moves cursor

to Batch Events Memory field.

25. Accept the default or click El down-arrow button and select desired state. Click Server History tab.

Calls up the Server History configuration form.

26. Use the on-line help as a guide to complete the configuration entries on this tab. Click on the

Server Displays tab.

Calls up the Server Displays configuration form.

27. Use the on-line help as a guide to complete the configuration entries on this tab. Click the OK

button. Closes the form.

This completes the configuration procedure for CEEC300 block.

3.1.3 IOM block:

Configuring the Main tab - IOM block:

The following configuration information pertains to the Main tab for all Series C module types.

«  Redundancy is determined by checking the, This IOM is redundant check boXx.

« The QVCS tab becomes visible when this option is obtained and enabled.

« Allillustrations used in the procedure are for example purposes only

The following is an example of a DO-24b Block, Configuration form - Main tab.
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SERIES_C_IO:UIO Block, UIO_11 - Parameters [Project]

Box Soft Failures | Channel Soft Failures | Server History | _Senrer Displays | Control Confirmation I QVCs I Identification I
Main I Channel Corfiguration I HART Status I Al Status Data I AD Status Data I Dl Status Data I DO Status Data I Maintenance
Tag Name IL”O_11
ltem Name # I
Module Type IUniversaI 170, 32 channels
Associated Asset # [ [
Description # I I0OM Location # I
I0M Number I11 Mumber of Channels 12
Execution State IIdIe ﬂ 140 Link Scan Rate |25|:"—""'S ﬂ
Associated IOLINK IOLINK_154 1/0 Link Cable Calor Gray
{0 Database Walid
Auto Synchronization State = [~ This IOM is redundant
r IOM Partner A IOM Partner B
Status — Status
Operation — Cperation
Redundancy Status — Redundancy Status
r I0M Command r— Temperature Monitoring
Command Il‘-lc-ne j Temperature High Alam {degC) I?E'|
Temperature Low Alam (degC) I“‘m
[~ Show Parameter Names QK I Cancel Help
Figure 31: Main tab
The parameters of the Main tab is listed in the following table.
Table 34: Main tab parameters
Plain
text Parameter name User configurable Notes
System assigned or user
configured unique name.
i Consisting of up to 16
Tag Name TAGNAME Project Only
characters and at lease one
charactermust be a letter (A-
Z).
A non-unique name by which
, an entity is known within the
Item Name ITEMNAME Project Only .
context ofthe enterprise
model.
This non-configurable
Module Type IOMTYPE No parameter is adescription of
the respective I/0 module

359 31 61: axieo oylois
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Plain text Parameter name User configurable Notes

Allows user to select an

asset fromthose configured
, in the Enterprise Model
Associated Asset ASSOCASSEL fes Database to set the Scope of
Responsibility (SOR) for the
point.
Used to specify descriptive
text for the function block.
Appears on bothdetail and
group displays.
This parameter value must be
unique on a specific I/0 Link,
and its range must be between

1 and 40. If IOMNUM=0 and the
IOM Number IOMNUM Yes IOP block is assigned to an I/0

Link block, ControlBuilder

automatically defaults the
IOMNUM to the next available

value on the 1/0 Link.
Execution State IOMSTATE No Defines execution state

Associated IOLINK IOLINK No Defines associated IOLINK
Database Valid No Defines if database is valid

Identifies the user-entered
IOM Location IOPLOCATION Yes location (within the plant)
where this IOM canbe found.

The number of channels
Number of Channels NUMCHANS No . :
Number of Channels NUMCHANS No available inthe IOM

I/0 Link Scan Rate SCANRATE Yes Defines scan rate
Defines cable color. See

1/0 Link Cable Color IOLINKCOLOR No “1/0 Link Address
Jumpers” onpage 37 for
color listing.

- - i
This IOM is redundant IOREDOPT Yes Module is part of redundant art.o redundant

pair.
Defines status of IOM:

Idle, OK, No Response
Delines operation status Ot
Operation IOMOPER No 1oM:

Primary, Secondary
Defines if redundancy is

Description DESC Yes

Status IOMSTSA No

Redundancy Status REDDATA No

enabled
Frequency User-configured power
supplvdetermination:
60/50Hz(Al FREQ6050 Yes
LLMUX onl 50Hz or 60Hz (AI-LLMUX,
—Onﬂ DIHV)

Command IOMCOMMAND No Swap primary, reset errors, etc.
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Defines the mode of the DI-
DI Mode DIMODE Yes 24V and DI-SOE modules to be
Normal, SOE,or Low Latency

Provides the user the ability to
specifvon any given Pulse

. - i
Configured Prover Sianal CONFIGPROVERSIGN Yes Input Module the signal

AL stream to output to the prover

signal screw pair. Only dual
streams can be selected.

Provides the user or a
Actual Prover Sianal ACTUALPROVERSIG N rogram the actual signal
Actual r'rover signait No 3

cuglirove a NAL 0 stream being output tothe

prover signal screw pair.

Plain text Parameter name User configurable Notes
Provides the user the

ability to specify the

action to be taken by
Maintain MAINTAI the system in case of a

Selection on NONFAUL Yes special condition or

Fault T faults in the module or
its ability to output the

selected stream to the
prover signal.
Enables the user to

configure the
ey e Yes temperature valuein

the range from low
limit to +70.0.
Enables the user to
configure the
% %PLOL Yes temperature value in
s = the range from
-40.0 to high limit.

To configure the Main tab

1. Enter a Tag Name that is more meaningful to vou than its default pre-assigned number (ex. Test

Strateqgy DI Module).

2. Item name is based on relationship established in Enterprise Builder

3. Enter the Module Type.

4. Click thel_] button to the right of the Associated Asset box.

The Point Selection dialog box appears.

Select an asset from those configured in the Enterprise Model Database to set the Scope of Responsibility

(SOR) for the point.

Note: No validation is done at the configuration time. If vou enter an asset that does not exist in the points

database, the associated asset for the point reverts to the server point. If the asset does exist but is not an
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area-enabled asset, then the first area-enabled asset up the tree is used for the SOR of that device. A

subsequent upload of that device point to Control Builder returns the area-enabled asset and not the

original non-assignable asset entered.

Enter an optional Module Description to explain the 1/0 Module's function

Enter appropriate values for IOM Number to match the plug-in IOM jumper number. If necessary, press FI to

access on-line help for assistance during this step.

If redundancy is required, check the This IOM is redundant check box.

Ifvou have configured a Pulse Input Module, select the Maintain On Fault check box, if required. This

parameter provides you the ability to specifv the action to be taken by the system in case of a special

condition or faults in the module or its ability to output the selected stream to the prover signal.

Note: You must perform the remainder of the pulse proving configuration at runtime.

If vou have configured a Universal Input/Output Module, configure the Temperature High Alarm value and

Temperature Low Alarm value in degree Celsius.

Note: By default, the values of Temperature High Alarm and Temperature Low Alarm are +70 and -40,

respectively.

Configuring Server History tab:

The following configuration information pertains to the Server History tab for the following

modules:

AI-HART

AO-HART

DI-24

D0-248

PIM

All illustrations used in the procedure are for example purposes only

The following is an example of a D0O-248 8lock, Configuration form - Server History tab.
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SERIES_C_I0:DO-24B Block, DO_24B_456 - Parameters [Project]

Control Confirmation OWCS |dentification
I ain I Status Data I M aintenance I Box Soft Failures I Channel Soft Failures Server History Server Digplays
—hccess Levels
Control Level Iﬁ
r— Hiztory Configuration
Mumber of History Parameters I‘I 0
Parameter Description FAST STD EXTD ExC Gating Par| Gate State
- A — — A
- | N _ _
- . . _ _
. L L L L
= L L L L
= L L L L
= L L L L
. L L | L
- | N _ _
10 n | | n
Create Mew ar Edit Existing Server Scripts
I~ Show Parameter Mames QK. I Cancel Help
Figure 32: Server History tab
The parameters of the Server History tab are listed in the following table.
Table 35: Server History tab parameters
Plain text Parameter name User Notes
Control Level SCANCTRLLVL Yes _
associated with this function.
Number of Defines number of history
. HIST.NUMPARAMS Yes . .
History parameters to be included in
Valid parameter name for a
Parameter HIST.PARAM Yes p‘ arame_ter asso_clated with the
- - given point that is to be collected
and stored as historical data at
.. Provides a brief description o
Description No
the entered parameter.
FAST HIST.FAST Yes Select the Fast type of histo
STD HIST.STD Yes Select the Standard type of histor
EXTD HIST.EXTD Yes Select the Extended type of histor
&9 . .
EXC HIST.EXC Select the Excegtwr.l type of history
. . (Station only) collection.
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Plain text Parameter name User Notes
Optional gating parameter to define
Gating Parameter Yes conditions under which data for this
parameter should be collected.
Defines gate state for
Gate State Yes . .
configured gating parameter.
Create New or
Edit Existing NIA Launch the Server scriptin
Server Scripts = configuration utility.
(Rutton)

To configure the Server History tab:

1. Under the Server History tab, enter the appropriate information for Control Level along with

values for appropriate parameters related to history collection and archiving. 1f necessary,

press Fl to access on-line help for assistance during this step.

2. Proceed to the following procedures to configure parameters on the remaining tabs for 1/0

Module, or click OK to accept only the changes made so far and return to the Project tree.

Configuring Server Displays tab:

The following configuration information pertains to the Server Displays Failure tab for the following

modaules:
. AI-HART
« AO-HART
- DI-24
- DO-24B
« PIM

All illustrations used in the procedure are for example purposes only
The following is an example of a DO-24B Block, Configuration form - Server Displays tab.
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SERIES _C_10:D0-248 Block, C47C1_01_DO - Parameters [Monitaring]

Man  Stwus Data | Marsonseocs | Box Soft Fatures | Charnel S0t Falures | Server Histor,  Seiver Displays l Cortyel Corfersation | 1denstcason |

Zlx

\
Pairt Detad Display I:y:DllSCIOM Azsociated Daplay [
Group Detal Display |55DUSTIOM_fp
 Teand:
Numbe: of Trends IIO—‘
Trend # | Pen | Trend Patamate: | Dezcaption Ij
1 [} |None | |
2 0 |None
s _jo |Hone 3
4 o | None
5 0 |None ~1
Groups —
Number of Gioups I'O
Growp it | Pos i | Gioup Parametes | Dazcriphon |
i|o i I |
P [ [ i
3 1] 1 |
1o 2 l
5 o 11 |
[~ Show Paiamster Narmes [oxk ] canca | Heo | ‘
Figure 33: Server Display tab
The parameters of the Server Displays tab are listed in the following table.
Table 36: Server Display tab parameters
Plain text Parameter User cofigurable Notes

By default, a Display template is already
entered into Point Detail Display box (for
example, sysDtIFTEB.dsp). This template

Yes can be used for creating your own display
Point Detail Display SCANPNTDTL or it can be used as is, provided that your
function block name matches name built
into play
that is supplied as a template.

By default, a Display template is already
entered into Point Detail Display box (for
example, sysDtIFTEB.dsp). This template

Yes can be used for creating your own display
Point Detail Display SCANPNTDTL or it can be used as is, provided that your

function block name matches name built
into play

that is supplied as a template.
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Name of the erver display to be associated
Associated Display | SCANASSOCDSP Yes with this function block.
Defines the number of trend parameters to
TREND.NUMPARAM i i i i
Number of Trends f Yes be included in the Trends Configuration
= table.
Defines Trend numb to be associated with
Trend # - Yes this trend parameter
Defines position of the pen that will be used
Trend Position _ Yes to trace assigned parameter on Station
Trend display.
Valid parameter name for a parameter
associated with given configured
Trend Parameter - Yes forhistory collection.
Provides a brief description of the entered
Description _ NO parameter.
GROUP.NUMPARAM Defines the number of group parameters to
Number of Groups S YES beincluded in Groups Configuration table.
Defines Group number to be associated
Group # - YES withthis group parameter.
Defines number of position configured
Pos # _ YES meter will occupy in the Station Group
display.
Valid parameter name for a parameter
associated with the given at is
Group Parameter _ YES
configured in the system.
Provides a brief description of the entered
Description _ NO parameter.
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To configure the Server Displays tab.

1 Under the Server Displays tab, enter the appropriate information to specifyv related Point Detail Display,

Group Detail Display, and Associated Display along with values for appropriate parameters to define

Trends and Groups for display. 1f necessary, press Fl to access on-line help for assistance during this

step

2 Click OK on the configuration form to accept all configuration selections made on each configuration tab

and to return to the Project tree.

Configuring Control Confirmation tab - IOM block:

The Control Confirmation tab is common to all configuration forms for tagged blocks in Control Builder. If

vou have an optional Electronic Signature license, vou can configure electronic signature information for

the tagged block through this tab on the block's configuration form in Control Builder.

The Electronic Signature function aligns with the identical Electronic Signatures function that is

initiated through Quick Builder and Station for Server points.

When this block is loaded to a controller,

- its control confirmation configuration (electronic signatures) is also loaded to the Server

- you can view the control confirmation configuration for this tagged object in Station and also make

changes to it.

- If vou make changes through Station, you must initiate an Upload or Upload with Contents function

through the Controller menu in Control Builder for the object in the Monitoring tab to synchronize

changes in the Engineering Repository Database (ERDB).

The following configuration information pertains to the Control Confirmation tab for all Series CI/0

modules. Control Confirmation is enabled by checking the Control Confirmation check box.

All illustrations used in the procedure are for example purposes only

The following is an example of a DO-24B Block, Configuration form - Control Confirmation tab.
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SERIES _C_10:D0-248 Block, C47C1_01_DO - Parameters [Monitoring )

Man  Stahs Data | Marbensnce | o 50k Fadues | Charmel Sok Faes | Server Hulory | Serves Disglags  Corizal Corfimation | Idenite v

Etecironic Signatue & a Licensad Opdion

Electionc Signature Type

FeasonSet Number
Seconday Sonet Secunly Lavel
Prmary Signalure Mearing

Seconday Signstute Masning

2

[T Show Patameler Namas

ok | Caca |

Hep

Prerequisites

Figure 34: Control Confirmation tab

 Control Builder is running
« A Series C1/0 control module was created

To configure the Control Confirmation tab.

1.Under the Control Confirmation tab, check or clear the Control Confirmation check box. If

necessary, press Fl to access on-line help for assistance during this step.

2. If the Control Confirmation check box is checked, the Electronic Signature Type drop-down

list is enabled, with the options to select:

- NONE
- SINGLE
- DOUBLE

3. Proceed to the following procedures to configure parameters on the remaining tabs for 1/0

Module, or click

OK to accept only the changes made so far and return to the Project tree.

Configuring Identification tab - IOM block:

The following configuration information pertains to the Identification tab for all Series C1/0
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modules.All illustrations used in the procedure are for example purposes only

The following is an example of a DO-24B Block, Configuration form - Identification tab.

Man Sty Dath | Mariansnce | oo SoR Fades | Crurnal Sob Fakans | Serywt Histony | Secew Displags | Corbiel Caorfimation '“’“‘ml

SERIES_C_10:D0-248 Block, C47C1_01_DO - Parameters [Monitoring )

Name: ||:4?C1_01_Do
Descaphion: I

Block Commert 1: |

Block Canment 2 |

Block Commert 3 |

Block Comment 4: l

Libeany

System Templals: SERIES_C_10:D0-248
Bass Template: SERIES_C_I0:00-248
Creatad By: [Frocess Menager
Date Cresed. [37z2r2006 3 5558 Fid
Last Modiied By: IP:ocen Manager
Date Last Modlisd: [arv2005 2 4708 Fid

21X

[T Show Patameter Namas

ok 1]

Concel | Hep

Figure 35: Identification tab

The parameters of the Identification tab are listed in the following table.

Table 37: Identification tab parameters

User
Plain text Parameter name Notes
configurable
Unique block name consisting of
up to 16 characters to identify
Name NAME Yes the block. At least onecharacter
in the name must be a letter (A-
Z).
Descriptive text appears on
.. detail and groupdisplays to
Description DESC Yes uniquely describe this particular
function block
Block Comment1 | BLCKCOMMENT1 Comment to be associated with
I Yes this blockconsisting of up to 40
Block Comment2 | BLCKCOMMENTZ2 characters.
Block Comment3 | BLCKCOMMENT3
Block Comment4 | BLCKCOMMENT4
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User
Plain text Parameter name | configurab %
e S
, Identifies Control Builder Library
Libra - No »
that is sourceof template.
System Template . No Ident.if_ies System Tf:’mQIate that
oyslem lempiate is source forthis block.
Identifies Base Template that is
Base Template - No used for thisblock.
Identifies user who created
block, if operatorsecurity is
Created By CREATEDBY No implemented. Otherwise, may
justshow Default login.
Shows date and time template
was created. If this block is in
Date Created DATECREATED No Version Control System, shows
date and time initial version of
template was created.
Identifies user who made last
modifications toblock, if operator
security is implemented.
Last Modified By MODIFIEDBY No Otherwise, may just show default
login. If thisblock is in Version
Control System, modifications
apply to last version of block.
Shows date and time last
modification was made to block's
Date Last configuration. If this block is in
Modified VERSIONDATE No Version Control System,

modification date and time applies
to last version of block.

Configuring QVCS tab - IOM block:
Qualification and Version Control System (QVCS) provides version management for all tagged objects

and acustomer defined lifecvcle management.

The following configuration information pertains to the QVCS tab for the following modules:

« AI-HART
 AO-HART
« PIM

Note: No user-defined configuration setting on the QVCS tab.

All illustrations used in the procedure are for example purposes only

The followin

is an example of a DI-24 Block, Configuration form - QVCS tab.
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Conbiol Corfirmation
Box Scft Fabres |

Seve Diplays I

StahuDiata |
‘Wezsion Properie:

Man | Charnel Soft Faiwes
Dl_24_143

Wersiare HOT undes Yersion Carircl System
Shatus:

Comment

Crested by

Crealed on

Last modiied by:

Last modified on:

Quishibc abon Skate Configurstion
Cuarend slale |

Rl Labsl Confiaation
#_|

uppied 1mvect labels |

| dentification

_ﬂ Server Hisioy |

™ Sheows Pasameter Mames

Figure 36: QVCS tab

Configuring the Calibration tab - IOM block:

The following configuration information pertains to the Calibration tab for the following modules:

AI-HART
A0
AO-HART

Calibration can only be done from Monitoring.

The Execution State must be set to IDLE before enabling and modifving calibration

status.All illustrations used in this procedure are for illustration purposes only
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The following is an example of an AI-HART Block, Configuration form - Calibration tab.

SERIES_C_IO:AI-HART Block, C47C1_03_Al - Parameters [Monitoring] = 21.x]
Secver Hestory | Server Displags | Conirci Confematon | Idereficaton
Man | HART Stohs | StalsDats | Mantensnce | Calbration | BoxSoft Falues | Channel Solt Fakuees

Set the Execution State 10 IDLE belote anabling caibeaton

Calbration Staius {Not_Permitted -
Disabled
Enabled
Not Pormtted

I~ Show Parameter Namos [ ox I Cancol ] Heb ]

Figure 37: Calibration tab

To configure the Calibration Status

1 Select either:

- Disabled indicates disabling Calibration

« Enabled indicates enabling Calibration

Not Permitted indicates the Execution State of the IOM is still in the RUN state, which

does not allow youto select Disable or Enable. Changing the Execution State of the IOM
to IDLE allow you to modify the Calibration Status.

2 Proceed to the following procedures to configure parameters on the remaining tabs

for the module, or clickOK to accept only the changes made so far and return to the

Project tree.
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Configuring HART Status tab - [OM block:

The following configuration information pertains to the HART Status tab for the following:

AI-HART
AO-HART

Note: No user-defined confiquration setting on the HART Status tab and there are no configuration items in

HART status tab.

Allillustrations used in the procedure are for example purposes only

The following is an example of an AI-HART Block, Configuration form - HART Status tab.

SERIES_C_I0:UIO Block, UIO_146 - Parameters [Monitoring]

Box Soft Failures I Channel Soft Failures | Server History | Server Displays I Control Corfirmation I Qvcs I |dentification

" Main I Channel Configuration

HART Comm. Units - Available

HART Status | Al Status Data | AO Status Data | DI Status Data | DO Status Data | Maintenance

Device
Tag Manufacturer Type (Name) Type Revision =
1 Honeywell ST3000 1 1
2 Flowserve Logix 1200 1 1
B Generic HART Device | Any Device 251 1
4
5
6
I
8
9
10
1
12
13
14
15
16
17
18
19
- |
4| | »

I~ Show Parameter Names

QK I Cancel Help

Figure 38: HART Status tab
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3.1.4 Channel block:
Configuring the Configuration tab -

The following configuration information pertains to the Configuration tab for Series C1/0

Analog Input orAnalog Output modules.

All illustrations used in the procedure are for example purposes only

The following is an example of an AO Channel Block, Configuration form - Configuration tab.

I =2ix]|

|
HARY Nowcowons | SeverHatooy | SeverOkolws | Iderificoscn | Oependences | Tempisie Definng |
Man  Corfgastion | HARY Conpueation | HART Dwvics Stahie | HART idertfication | HART Vaisthes |

SERILS_C_TG:AD-HARTADCHANNIL Block, AOCHANNIL_DI - Parameters [Project]

all

—Toea Irdomal ~ Charrel P Aarge ‘
Sermor Type [CCINN <] FyEsmdedHghRegs 123

PV Crarsctatzalion Lneat *| | PvHghRinge fle—

Irges Divmction [Dioc =] PV LowRans T

P Tempastirs Soan PV Exterdad Low Range 29

PV Rww High Fange I
PV Rewe Low Rarge |

PV Clanvgicg NoClavp ¥1  Low Cutolf Signal o
Fler Lo Tine Mindez) [T themocousie Range [ =]
P Seurce Ogtion [onvato ]
s r—_—j Device Range
E P KR e Dievice Extended High Range
Devvios High Rlange [2004)
Dewvice Low Rarge [4d)
Dievce Exdended Low Range
O Devicn PV Rarge Nismatch

=l
[™ Shew Pararrmie Nases [‘T] Cocal | Hep | ‘

Fiqure 39: Conﬁaﬁi'ation ibb
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Configuring the Configuration tab - PI channel block:

The following figure is an example of the Configuration tab of the PI channel block.

"Main  Configuration | Identification | Block Ping | Configuration Parametersl Monitoring Parameters | Block Preferences

Pulze Input Channel Type

SERIES_C_IO:PI.PICHANNEL Block, PICHANMEL_08 - Parameters [Project]

i~ Input Configuration i~ Fast Cutoff Configuration
Input Stream Type ISingIe Stream j [T Dutput Safe State
Azsociated Channel Mumber
Edge Detection IHising Edge j
altage Threshald ILDW j
[~ Enable Pulse width R ejection
~ Input Scaling
C1 Scale Factor I‘I
C2 Scale Factor I‘I
Pulze Measurement Mode IPU|SE High j
FL Scale Factor I‘I
Freq Integration Period |1DDDms j
Time Base ISECDndS j

[~ Show Parameter Mames

o]

Cancel Help

To configure the Configuration tab

1 Click the Configuration tab of the channel block.

The Configuration tab configuration form appears. The value Pulse Input is selected by

default in the

Pulse Input Channel Type box.

2 Select the pulse input type in the Pulse Input Channel Type box. The available options are as follows:

« Pulse Input- You can configure all eight channels as pulse input channel types.

e Pulse Input with Fast Cuto

cutoffapplications.

- You can only configure channel 7 and channel 8 for fast
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The following parameters in the Main tab of the PI channel block are enabled after the module is

loadedwhen the input type is Pulse Input with Fast Cutoff.

Output Safe State (SAFEQUTPUT)
« TargetValue (TV)
TV Processing Run Flag (TVPROC)

« Qutput State (S0)
Bad Output State Flag (BADSO)

+ SO Command OFF (SOCMDOFF)

SO Command ON (SOCMDON)

Note: These parameters are disabled when the input type is selected as Pulse Input.

1 Select the input stream type in the Input Stream Type box. You can select one of the
following:

« Single Stream - You can select this option for all channels.

» Dual Stream - You can select this option only for odd-numbered channels.

When vou configure a channel for Dual Stream, its associated even-numbered channel

number appears inthe Associated Channel Number box.

For example, if vou have configured channel 1 for dual stream, the channel number 2
appears in the

Associated Channel number box.

Attention:

When you select the pulse input channel type as Pulse Input with Fast Cutoff for Fast Cutoff channels

(channel 7 and channel 8), Single Stream is selected by default and is non-editable.
When you select the pulse input channel type as Pulse Input, you can configure Dual Stream on the

FastCutoff channels (channel 7 and channel 8).

Dual Stream option is not applicable for Fast Cutoff channels (channel 7 and channel 8) when the

Pulse Input Channel type as Pulse Input with Fast Cutoff. In this scenario, the option Single Stream is

selected by default and is non-editable.
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- Ifyvou select the Input Stream Type as Dual Stream for odd-numbered channels, then you cannot

configuretheir associated even numbered channels. For example, if vou have configured channel 1 as

Dual Stream, voucannot configure channel 2. In addition, the associated channel does not appear in

the tree view if vou have configured the channel for Dual Stream.

- Ifthe CM already contains the even-numbered channel and you try to configure its associated odd-

numberedchannel as Dual Stream, an error message appears. You need to delete the associated even-

numbered channelfrom the CM. For example, if a CM contains channel 3 and channel 4, and you try to

configure channel 3 as Dual Stream, an error message appears. You need to delete channel 4 to

configure channel 3 as Dual Stream.

- When a channel is configured for Dual Stream, the Status Data tab of the PIM does not display any

values forthe associated channel in the Monitoring view. For example, if yvou have configured channel 3

for Dual Stream, the channel 4 row in the Status Data tab does not display any values.

2 Select the Enable Pulse Width Rejection check box if vou want the pulse widths less than a specified

duration to be excluded from counting.

Note: Refer to the Series C Spec and Tech data for the specific duration.

3 Refer to the Control Builder Parameter Reference document for more information on configuring

otherparameters.
4 (Click OK.

Configuring the DI channel for pulse counting:

DI channel pulse counting functionality is configured for pulse counting.

Prerequisites
For UIO, you can configure up to four channels only on DI channels 15 to 18 for pulse

counting.

For UIO-2, you can configure up to four of any of the available 32 channels

configured as DI for pulsecounting.

Configuring HART Configuration tab - Channel block:

The following configuration information pertains to the HART Configuration tab for all

Series C1/0 Analoginput and Analog Output modules.
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The parameter HALARMENABLE is added to HART configuration tab in the channel block

and:

» is enabled by default

- in addition, can be changed from monitoring side, irrespective of the channel point

SERIES € JNATOMANSEL Boch, €53 HAL O3 13 - Fararneters [Mositornm] -

2x

WAt Noteations | Senwdbebey | SerwDeplas | lsesicanon | Degendercms | Tengive Datreg

van | © HART Corkion | HRTDewesStme | WARTIdewsheson | HART Voistes

Gororsd Cordgason Geresd Confipasion =

F Ercile AT % Eratio HART Rlowes weed Everde

Condguand HANT Devce Hioomyed 511291 RO DOID » Cowan Twwt Thasshokd 100

Command 1] 1 ag, Cocorpan and Date Comenard 14 IV Trascccm Inkoesaton

1w SHIOIu0 Erpremvg Unt: s

Darcaphn pivsderte sl Uposr Trasedhcm st 10

D =0 Lovess Transchon Lnd 2

Voo =0 Mirewars Spun 017

You 2% Tiwnsacn Seowl Nusow o

Command 1, Owvice Infomaton Macelaraous

{roresg Urts bt Veziage TEST MESSAGE

PV Upper Rarge Vahae 100 Fndd favewty Nunber WI3

BV Lower Rangs Viabae 10

D wvprg [Secoren| 0

Prove Lt Datbuscy Horepnt

HAATED

Marmrunm § 50 N Progritios [—.

Vaiombate o Vaties |

e r— L’
™ Som Pamers Homed [ ] cmd | v |

Fiqure 43: HART Configuration tab
The parameters of the HART Configuration tab are listed in the following table.

Table 38: HART Configuration tab parameters

Plain Parameter name User configurable
text
General configuration
Enable HART HENABLE Yes
Enable HART Alarms and Events HALARMENABLE Yes
Configured HART Device HCFGDEV Yes
Comm. Error Threshold HCOMTHRS Yes
Plain text Parameter name ‘ User configurable
Command 13, tag descriptor and date
Tag HTAG No
Descriptor HDESC No
Day HDAY No
Month HMONTH No
Year HYEAR No
Command 14, tag descriptor and date
Engineering Units HTDEU No
Upper Transducer Limit HTDURL No
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Lower Transducer Limit HTDLRL No

Minimum Span HTDMINSPAN No

Transducer Serial Number HTDSN No

Configuring HART Device Status tab - Channel block:
The following configuration information pertains to the Identification tab for all

Series C 1/0 modules.All illustrations used in the procedure are for example

purposes only

The following is an example of an Al Channel Block, Configuration form - HART Device Status

tab.

SERIES_C_IO:ATCHANNEL Block, AICHANNEL _A - Parameters [Montoring) 2ixl

HAAT Nodeatons | ServerHatory | SeeverDisplane | Idenibe | Depera | Temglans Datiing
Msn | ConSgwsion | HORT Corfigastion  HART Devics Stalus | HART Identiication | HART Vatiables

-

Gitrvsead Dervicn Stans Devee Speclic Stahzs [Command 48)
Ho Enors Nons

Communcadon Status -

HART Commricalion Stalus

Lt Communcaton Fadus
Faded Command
Faled Raspones Cods

Communication Errors

=
I~ Show Parareter Names Help I
Figure 44: HART Device Status tab
The parameters of the HART Device Status tab are listed in the following table.
Table 39: HART Device Status tab
parameters

Plain Parameter name User configurable

text
Communication Status
HART Communication Status HCOMSTS No
Last Communication Failure HCOMFAIL No
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Failed Command HCMDFAIL No
Failed Response Code HCMDRESP No
Communication Errors HNCOMERR No

Configuring HART Identification tab - Channel block:

The following configuration information pertains to the Identification tab for all Series C
1/0 Analog Input andAnalog Output modules.

All illustrations used in the procedure are for example purposes only

The following is an example of an AI Channel Block, Configuration form - HART Identification
tab.

SERIES _C_IOGAICHANNEL Block, ATCHANNEL A - Parametess [Monoring] e 21x

H&RT Notfications | SeeverHitoy | ServerDisplaws | Icensicaton | Deosrdencies | Template Defining

Man | Cosfigusation | HART Coolguaion | HART Device Status | HART Idertiicaticn | HART Vasaties
Conlgued Device Iretabed Device =
Manutaciue I Marudachae
Tipe Type
Tipe Plane) Type [Name)

Fevison Rewsion

Id (Seeisl Nurket] | 1d (Sesial Numbar)
@ De
© ey Faeon Mi
O Devre D Misnst

Suppoted HART Version

Univessal Command Revision
Scllvars Aesvinon
Hadware Rewsion
Bd|
I Stow Parsrmmte: Namss Covcel |  Heo |

Figure 45: HART Identification tab

The parameters of the HART Identification tab are listed in the following table.

Table 40: HART Identification tab

Plain Parameter name User configurable
text

Configured device

Manufacturer HDVMFGCD No

Type HDVTYPCD No

Type (Name) HDVTYPCDNAME No

Revision HDVRREVCD No

Id (Serial number) HDEVIDCD No

Installed device
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Manufacturer HDEVMFG No
Type HDEVTYP No

Type (Name) HDEVTYPNAME No

Revision HDEVRREV No

Id (Serial number) HDVID No

Device Type Mismatch HDEVMISM No

Plain Parameter name User configurable
text

Device Revision Mismatch HREVMISM No
Device ID Mismatch HDEVIDFL No
Accept Device ID ACCEPTDEV No
Supported HART Version HARTVERSION No
Universal Command Revision | HUCMREV No
Software Revision HSWREV No
Hardware Revision HHWREV No

Prerequisites

« Control Builder is running

« A Series C1/0 control module was created

Configuring HART Variables tab - Channel block:

The following configuration information pertains to the Identification tab for all Series C

1/0 Analog Input orAnalog Output modules.

All illustrations used in the procedure are for example purposes only
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The following is an example of an AI Channel Block, Configuration form - HART Variables

tab.

SERIES_C_IO:AICHANNEL Block, AICHANNEL A - Parameters [Montoring] 22X
HART Notfications | SeeverHistory | Setves Displaws

Man

-

| Icensicason | Deoerdencies | Temglate Defnng
| Corigration | HERT Conliguations | HART Device Status | HART ldenifcatien  HORT Vasabies

Scan HART Variakies [ =
DOpnamec Vasaties
Nare | VaislaCode | Desciphor | Ve
P2 ;
15|
4 |°
«| | »
Device Vanables
Nas | VassbieCods |  Desiple | Vaue | Usits
B B¢ stabie Hore P UNENOWN 000
12 15 | UNKROV/N 000
El & (UNKNCAWN 000
I B UNENCAVWN 000
< | »
B
I Show Pararmete: Names Carcel l Help |

Figure 46: HART Variables tab

The parameters of the HART Variables tab are listed in the following table.

Table 41: HART Variables tab parameters

% Parameter name User configurable
Scan HART Variables HSCANCFG Yes
Dynamic variables
Name HDYNNAME Yes
Variable Code HDYNDVC Yes
Descriptor HDYNDSC Yes
Value HDYNVAL Yes
Units HDYNEU Yes
Device
variables
Name HSLOTNAME No
Variable Code HSLOTDVC Yes
Descriptor HSLOTDSC Yes
Value HSLOTVAL No
Units HSLOTEU No




ot (B Olben g8 (P91 9 CublingS

b

S HIRGAN —
@ ‘l-\lkii\ ‘F'ﬂ“_‘
C/ LS

sy o

m el oo 4l 9 o Y mlaw 5
NISOC <Sw 89T &0 olSlu! 5o H o515 sy Dlus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
599 G Ly wasle | O | 4 &y £ b T 359 31 85! axio ojled
BK-HD-GCS-C0-0031_01 |—22 | <2 bl ) | Foly | Jor
BK GCS IGK 120 IN SP 0002 V00

Configuring HART Notifications tab - Channel block

After importing the Device Description and assigning the device type to the channel, you can

modify the Command 48 string notification types of the channel from the Project view.

However, after modifving thenotification types, you must user Load or Load values while

Active option.

The following configuration information pertains to the Identification tab for all PM

1/0 Analog Input andAnalog Output modules.

All illustrations used in the procedure are for example purposes only

Configuration Parameters ] Monitoring Parameters I Block Preferences ] Template Defining
Man | Configurstion | HARTCorfiguation | HART Device Status |  HART Identification |  HART Variables
HART Notifications I ServerHistory |  SewverDisplays |  Identficaon |  Dependencies |  Block Pins |
Command 48 Notification Options
Command 48 Strings # Notification Option # |+
|1 INVALID DATABASE Event X
CHAR PROM FAULT Event
SUSPECT INPUT Event
4 DAC DIODE FAULT Event —
NVM FAULT Event
RAM FAULT Event
PROM FAULT Event
PAC FAULT Event
SENSOR OVER TEMP Event
EXCESS ZERO CORR Event
EXCESS SPAN CORR Event
2 |INOUTPUT MODE Event
13 |M.B. OVERLOAD OR Event
14 |METER BODY FAULT Event
15 |CORRECTS RESET Event
16 |NO DAC TEMP COMP Event
7 _|BYTE 2BIT Dis set Event
8 |BYTE 2BIT Tisset Event
119 |BYTE 2BIT 2is set Event
20 |BYTE 2BIT 3is set Event
2 BYTE 2BIT 4is set Event
22 |BYTE 2BIT 5is set Event
23 |BYTE 2BIT 6isset Event
24 |BYTE 2BIT 7is set Event
25 |BYTE 3BIT Ois set Event
26 |BYTE 3BIT Tis set Event
27 |BYTE 3BIT 2is set Event
28 |BYTE 3BIT 3isset Event -
[~ Show Parameter Names 0K I Cancel Help

Fiqure 47: HART Notifications tab

The parameters of the HART Notifications tab are listed in the following table.

Table 42: HART Notifications tab
parameters
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Plain Parameter name User configurable
text
Command 48 Strings HCMD48STRINGS No
Notification Option HCMD48NOTIFY Yes

For more information about modifving notification option, refer to HART 1/0

Implementation Guide.

Configuring Dependencies tab - Channel block

The following configuration information pertains to the Identification tab for all Series C

1/0 Analog Input andAnalog Output modules.

All illustrations used in the procedure are for example purposes only

The following is an example of an AO Channel block, Configuration form - Dependencies tab.

SERIES_C_IC:AD HARTADCHANYEL Block, ADCHANNEL_01 + Paraeters [Projeet] ; EIE3)

Msn | Corloustion | HEAT Contipasson | HART Devce Sius | HERT Identionian | HEATVaritiss |
HART Notbcwiors | Servmrbinteny | SewweDipler | ldertieation | Dependarcies | Tangise Dafiwg |

-

Devvadon Hieardy.

CA7_AS_0AXHENNEL A

[ ShowPararvates Nare: [ox | cacnl | e |
Figure 48: Dependencies tab

Configuring Template Defining tab - Channel block:

The following configuration information pertains to the Identification tab for all Series C1/0

Analog Input andAnalog Output modules.
All illustrations used in the procedure are for example purposes only




ot (B Olben g8 (P91 9 CublingS

b

:7: PV oo dl 9 e sV mhaw
NISOC W (59T o oll 43 I @515 sy Sluet

S HIRGAN —
ENFROGY r~ f—-'
O WS

I s

IDEH GLOBAL

Process & Control Systems

1Ok oyl Functional Design Specification-DCS/ESD Software

5 § a | owirislo | Ohhed | &y | Sames | JU s
BK-HD-GCS-CO-0031_01 |22 | SN & | oIdlo | N | &) | Fokgy | Jor | &

BK GCS IGK 120 IN SP 0002 VOO0

359 3 87 : axio oylois

The following is an example of an AO Channel Block, Configuration form - Template Defining tab.

SERIES_C_10:A0-HART,ADCHANNEL Block, AOCHANNEL _01 - Parameters [Project] _3] x|
Man | Configueation | HART Configuiation | HART Davice Status | HART Ideniification | HART Varizbies
HART Notfications | ServerHistoy | SeverDisplave | Identificalion | Dependencies | Template Defiring

-~
Paamaters Tamplata Defning j

SLCKCOMMENT -
BLCXCOMMENT2
BLCKCOMMENT3
BLCXCOMMEMNTS
BLKTYFE

CTRLCONFIRM

£SC
DEVICELOCATION
ESIG
GAOUP NUMBER
GROUP NUMPARAMS
GROUP PaRaM
GROUP FOSITION ‘
HALAAMENABLE Aty e —— 00
HCFGDEY | 24
HCMDAEEMPTYSTRING ‘
HCMD4EFULLSTRING
HCMD4ENOTIFY
HCMDABSTATUS
HCMD4ESTRINGS
HCMD4BTITLESTRING
HCOMHYS — Rema
HCOMTHAS
HDDREVCD
HDEVIDCD
HDEVSTEMPTYSTRING
HOEVSTFULLSTRING
HDEVSTSTATUS X

[~ Show Parametes Names

o= 1]

Figure 49: Template Defining tab

Corcel | Hep |

3.2 Control Module (CM)

A control module acts as a container for its component blocks referred as Functional Blocks. It holds continuous
and discrete function blocks. So it can be used for building continuous and logic control scheme.

[t provides these basic services for configured blocks:

e Serves as the unit of load for continuous and discrete control strategies.

e Transfers data between passive parameters that have no associated active connector.
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e Executes component function blocks in an es tablished order, which is configurable or arbitrarily

determined by the CM.
e Provides independent tag names component blocks their parameters.

e Serves the execution master for continuous and discrete control strategies

3.2.1 Starting Control Builder

To properly start Control Builder, you must:

e start Configuration Studio, and

e  Successfully login (with the appropriate security privileges) using established user-accounts.
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Starting Configuration Studio to access Control Builder

Configuration Studio houses the various server-based applications that are used to configure control strategies.

Control Builder is now accessed through Configuration Studio.
To start Configuration Studio and then start Control Builder
1. Launch Configuration Studio. The Connect dialog box appears.

2.Select a listed server and click the Connect button. Configuration Studio appears.

File View Tools Windows Help
ol T

& Configuration Explorer

#: EPKSSERVER > Control Strategy

=-[J EPKSSERVER
Equipment

% Build equipment

Build Equipment Template
ends and Groups

) Displays

% systemAccess

A Alarm and Event Management
i History

] Reports

5 Schedules

[@ System Interfaces

{£] Advanced Options

£ Experion PKS Cluster Upgrade

Process Control Strategies

=% Configure process control strategies

[® Administer the control strategy database

'SCADA Control
i@ Build channels

1R Build controllers
b Build points

3. From the Configuration Explorer tab tree view, click Control Strategy. The Control Strategy selections appear.

4. From the Process Control Strategies grouping, click Configure process control strategies. Control Builder

appears.

5. Go to the next section Login to Server, if user accounts have not been set. Must login to identify the user, the

security level, and the Server that Control Builder is to connect to for this session.
Login to Server

The ability to access Control Builder through Configuration Studio is based on valid login account and security
permissions. The security access for login integrates Windows user accounts with Station operator based
accounts. Please review the information in the Configuring Security and Access section of the Server and Client

Configuration Guide before attempting to login to Control Builder.
Configuring Windows user account in Station

The following procedure sets up a Windows user account through Station.
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1.Do you want on enable the Single Sign On function?

e Ifthe answer is Yes, go to Step 2.

e Ifthe answer is No, go to Step 4.

o Systam Configuration

EGuneral
B Systam |lardware
Profiles
EAlarm & Event Managemant
E0pecator Security
Operstors
Sirv-on Acministration
Electronic Sygnatums
History
# Reposts
B Schedules
& Trend & Group Displays
8 Acronyms
@ Applications
BAgplication Divelopment
B Server Scripting

Operators

Summary Sign-On Admin

Station.level Password Configuration

e fofiomang OV e the Stat

E T,
[9—‘ Days

Passwuord Expiry Penod

Password Valdation Pesiod

Changa Opsaeator Configueation Mngr =
Securtty Level —

Number of faded logins before lockout f3
Lockout time I 300 Seconds
Integrated Security Policy

[ Allow Single Signon
& Allow Pazsword Changes in Station

2. Click the Enable Single Sign On check box. Check mark appears in the check box, single sign on function is

enabled, and only the Server Name field is accessible . Login is based on current Windows user account logon to

the named Server and the login dialog does not appear for subsequent logins.

™ Logon to W2KWKS317

|lzer name:

[ps_user

Paszward:

Ixxxxxxxx

Dramairn:

2Kk S317 [~

]

Cancel I

3. Click OK. Control Builder appears. Go to Step 8.
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4. The default User Name is usually the one used for the Windows account logon. For example, ps_user. The
Station operator based default name is mngr and it is case sensitive. Please key in your assigned user name, as

applicable. Identifies user and associated security level.

5. Click and key in your login password in the Password field. You need an access level of at least Engineer to
create a control strategy. Please check with your system administrator to get your assigned password, if

required. The password is tied to your Windows account logon or the operator-based security for the Station
application. The default password for operator-based security is mngr1, and it is case sensitive. Confirms the

identity of the user and associated security level.

6. The Domain Name field identifies the domain where the Server is located. For Station operator-based

security logon, the Domain Name must be Experion Security. Key in desired domain name or click the

down-arrow button to select it from the list. Identifies the Domain associated with the Server.

7. Click OK. Control Builder appears.

8. Go to the next section Layout of the main window. Must open tree windows to view database and library

contents.

Layout of the main window

The following figure shows the layout of Control Builder's main window.

Menus \
Toolbar \

Tree Window

Control Drawing

Tree Window

Status Line
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Control Builder Toolbar

The toolbar provides quick access to commonly used commands.

Button

Description

Open Tree. Open a new tree window in Control Builder.

Close. Closes the tree window that has focus in Control Builder.

@ Open Library
* Left
Right

Save. Saves the item.

Delete. Deletes the item that has focus.

Copy. Copies the item to the clipboard.

Paste. Pastes the item from the clipboard.

Button

Description

Print. Prints the item that has focus.

About
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Help. Displays the Help for Control Builder.
R?

Point Selection

&

Wire

A

Param Connector

&

Execution Environment Assignment

Module Containment

|+

Load

=

UpLoad

|=

Substitute Names. Activates the dialog box that allows the assigning of
substitute names for blocks.

|®

QVCS Manager. Activates QVCS Manager.

|

Toggle State. Toggles the selected item to the opposite state, such as:
inactive to active or active to inactive.

\n! s
EC Y

SCM Navigation

|8

Button Description

Fieldbus Device Description Input

Change Scale. Changes the scale of the item that has focus.
100% v
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Control Drawing
The main work area of Control Builder where:

e Control Modules are created
e Function blocks are inserted and connected
e Control strategies are initiated

Control Builder Status Line

The Status Line indicates a number of status properties of the Control Builder application, or a prompt for action.

For Help, press F1 [ S¥MC | PRIMARY [¥QT_ID_SWRA |MMGR 2

At the left side of the status bar are prompts to help you to access features in Control Builder. At the right are four
boxes that show various properties on status and connections to servers and their databases, which aredescribed
in the following table.

Status Line box (from left to right) Description
ERDB Synchronization status Indicates the synchronization status of Control

Builder with the ERDB. Valid values are:

Indication Color

<blank> Grey

SYNC Green

NOSYNC Reverse

SYNCERR video Red

Connection to Server ERDB | Indicates whether Control Builder is connected to the
PRIMARY (ServerB) or BACKUP (ServerA) ERDB.

You will not be able to build control strategies
and perform most downloads when connected to
the BACKUP server.




NP P\ —
“ iy S Olwe g7 il 81 9 CublogSs -@ ( =

:Y: el oo 4l 9 o Y mlaw <
NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
395 S Lot S solo =3 o EF e £6) u A5 359 31 95 azio oyl
BK-HD-GCS-CO-0031_01 ——22 | <2 bl B ) | Foly | Jor
BK GCS IGK 120 IN SP 0002 V00
Server Shows the Server to which Control Builder is

‘logged in.” (Derived from Configuration Studio.)
By default, it also indicates the CDA Server which
Control Builder is using.

Security Level Access Indicates the user level access to which Control
Builder is ‘logged in.’ For example, ENGR or
MNGR.

Opening and navigating a tree window
This procedure illustrates how If this is the first time Control Builder has been launched, there are no tree
windows open. Otherwise, Control Builder opens with the same tree windows that were displayed when it was

last closed.
There are three available trees or views within each tree window:

e Project tree

e Monitoring tree

e Library tree to initialize the tree windows within Control Builder.
Prerequisites

e Control Builder is running

To open a tree window

1. Click View > Project/Monitor Tree, OR Library Tree OR click the & Open Tree button in the toolbar.
(This option will not be available, if two tree windows are already open.)

Project/Monitor tree OR Library Tree window opens on the main Control Builder window.

2. Repeat Step 1 to open another tree window, if required. (This option will not be available, if two tree windows
are already open.) A second tree window opens, as shown in the following figure.
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0l

3% Project] 35 Monitoring |

g o

. aEx

[ g= BOOLCTL ~

32 CONTROLLOGIX

FH@= CONVERT

32 DATAACQ

29 DATASET

89 DEVCTL

[Hel DNETIF

H psB

# EIP_ARMOR_BLOCKIO

8 EIP_ARMOR_POINTIO v
a

" il Library

e

3. Click the appropriate tab (Project, Monitoring or Library) on the bottom of the tree window to select the

desired tree view. Selected tree is displayed.

4. Click on the #- sign of the desired Library to expand and view the contents.

About Tree Window tabs

BOOLCTL

29 CONTROLLOGIX

CONVERT

29 DATAACQ

29 DATASET

20 DEVCTL

[+igl DNETIF

H DsB

{ EP_ARMOR_BLOCKIO

| EIP_ARMOR_POINTIO
=1

| Library

Enr Haln nrace E1
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The Tree Window provides quick access to three tabs: Project, Monitoring, and Library.

Tab Description
o Project tab.
v CTRLO1
o CTRLO1SEC . . .
o The Project Tree View allows instances or
o strategies to be viewed as trees, showing the
! CTRLO4 . . . . . .
B crauosec assignment relationships in a window in the
G tresnnes Control Builder.
o
CEE X
3% Root
Monitoring tab.
The Monitoring Tree View displays instances or
strategies that have been downloaded in the
system and are live.
33 Projoct | 4 Monitaring [
o
\ > Je s
BOOLCTL ~ .
:g CONTROLLOGIX lerary tab
55 aﬂ CONVERT
il The Library Tree View includes a variety of
O onerr specific libraries that contains unique functions
DsB 1 ]
¥ g 2 OR BLO5KO specific to that library
55 E EIP_ARMOR_POINTIO "
~ il Library |

Moving a docked tree window

e (lick and drag the title bar of the appropriate tree window to another border of the main Control Builder

window. Tree window assumes the desired position. For example, if you drag the tree window near the

right edge, it will “do

Closing a tree window

1. Select either tree window by clicking on one of the tree window tabs or the title bar. Window is highlighted.

2. Click File > Close, or you can click the <|&f[Close tree button in the toolbar.

The selected tree window closes.ck” on the right-hand side.

3.2.21/0 forcing environment

In the control builder environment, after opening the corresponding module control,
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= 3 CTRLO1 : 10L111003 [Project]
) || M %_4@_-:;&5)(_1 1||| 7w alls
SERIES_C_IC:AICHANNEL
5] 50LT101
IOPTYPE Al_HART
0P Al04R
CHANNUM
2|3
K .
DATAACQ:DATAACQ
DACA PVLLALM.FL
PVHHALM.FI
PVSRCOPT ONLYAUTO
P1FILTTIME 0
PVEULO 0
PVEUHI 100

we will first click twice on the corresponding channel that needs to be forced.

SERIES_C_IO:AICHANNEL Block, 50LT10

- Parameters [Project]

Server Displays Identification

Main Configuration
Type Information
Sensor Type
PV Characterization
Input Direction

PV Temperature Scale

Dependencies
HART Configuration

Block Pins

1.5V
DeviceRange
Direct

DEGREES_CELSIUS

HART Device Status

Configuration Parameters
HART Identification

Channel PV Range
PV Extended High Range

X PV High Range

o PV Low Range
PV Extended Low Range
PV Raw High Range

PV Raw Low Range

Low Cutoff Signal

Thermocouple Range

PV Clamping Clamp ~
Filter Lag Time (Minutes) u 0

PV Source Option ALL ~
PV Source AUTO ~

[C] Open Wire Detection Enable

Device Range

Device Extended High Range
Device High Range (20mA)
Device Low Range (4mA)

Device Extended Low Range

Monitoring Parameters
HART Variables

Block Preferences
HART Notifications

Template Defining
Server History

H 1029

Hmo

l°

“ 29

l

l

“ NaN

Normal

©) Device PV Range Mismatch

Accept Device Ranges
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Next, in the configuration section, we first set pv source option to ALL mode.

O:AICHANNEL Block, 50LT101 - Parameters [P

SERIES
Server Displays Identification
Main Configuration

Type Information

Sensor Type
PV Characterization
Input Direction

PV Temperature Scale

PV Clamping
Filter Lag Time (Minutes)
PV Source Option

PV Source

[]Show Parameter Names

[[] Open Wire Detection Enable

Dependencies
HART Configuration

ect]

Block Pins
HART Device Status

15V
DeviceRange ~
Direct ~

DEGREES_CELSIUS

Clamp ~
1 !
[aL ~|

ONLYAUTO

Configuration Parameters
HART Identification

Channel PV Range
PV Extended High Range

PV High Range

PV Low Range

PV Extended Low Range
PV Raw High Range

PV Raw Low Range

Low Cutoff Signal

Thermocouple Range

Device Range

Device Extended High Range

Device High Range (20mA)

Device Low Range (4mA)

Device Extended Low Range

Monitoring Parameters
HART Variables

Block Preferences
HART Notifications

Template Defining
Server History

|| 102.9

||1oo

1

9

12
[

|| NaN

Normal

@) Device PV Range Mismatch

Accept Device Ranges

Cancel Help

Then we will change PV source from AUTO mode to MAN mode

Server Displays
Main Configuration

Type Information
Sensor Type

PV Characterization
Input Direction

PV Temperature Scale

PV Clamping
Filter Lag Time (Minutes)
PV Source Option

PV Source

[[]Show Parameter Names

ICHANNEL Block, 50LT1

Identification

[] Open Wire Detection Enable

Dependencies
HART Configuration

rameters [Project]

Block Pins
HART Device Status

15V
DeviceRange ~
Direct -~

DEGREES_CELSIUS

Clamp ~

le |

AUTO

suB
MAN

Configuration Parameters
HART Identification

Channel PV Range
PV Extended High Range

PV High Range
PV Low Range

PV Extended Low Range
PV Raw High Range

PV Raw Low Range

Low Cutoff Signal

Thermocouple Range

Device Range

Device Extended High Range

Device High Range (20mA)

Device Low Range (4mA)

Device Extended Low Range

Monitoring Parameters
HART Variables

Block Preferences
HART Notifications

=<

Template Defining
Server History

H 1029

Hwo

lo

H 29

[

[

H NaN

Normal

o 0o 0 o

@] Device PV Range Mismatch

Accept Device Ranges

Now you can change its value by clicking on the PV or PVFL pin of this channel.

Cancel Help
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3.2.3 CPU, 1/0 module, etc. assignment

As shown in the picture, after opening the CONTROL BUILDER, by clicking on the fly, first select NEW, then we
will consider the controller and C300.

=lz Control Builder - Project - Assignment

File Edit View Tools Chart Templates Field Devices Controller Add-Ins Window Help

Fne =+ 1@ % = 52 ©&B B [1oox -]

Cabinets >

Open ?

Close ACE - Application Control Environment

Redundancy Module C200E - Control Processor Module (16M)

Save Ctrl+S
o ot 1/O Modules > 2
£ Vgepe UP Interface Modules > CPM200 - Control Processor Module (4M)
HRGEERVIeW Devices > EHPM - EUCN Controller
Print >
External Servers >
Export... Gateways >
Export With Contents... Ethernet IP Devices >
Import... IEC61850 Devices >

Cluster
Control Logix Block

Create Proxy Node...
Create Proxy FTEB...
Create Proxy SCM...
Create Proxy RCM...
Create Proxy CBR...

Control Module

Sequential Control Module

Unit Control Module

Unit Class

Recipe Control Module >
Master Recipe

Exit

43 Pro;ect] 45 Monitoring | Template.

Library - Containment
&4 AB_DRIVE_IF

Type
Wizard...

ol

By clicking on C300, the following page will open.

Next, we can enter the controller's specifications, including the name, whether it is single or redundant, the IP
used, etc,, in the opened page.

SYSTEM

Soft Failures PDA Statistics Server History Server Displays Control Confirmation Identification
Main Redundancy System Time Statistics Peer Connections Hardware Information ETE: UDP/TCP IP/ICMP
~
Tag Name " CTRLO1 |
Hem Name# “ | Enable Extended CC-PCNTO02 Feature Configuration
Application Image Version
. Checking this box indicates that the downloaded controller image will

Controller Command | NONE ~. ‘ support extended features. such as Experion Profit Control and Ethernet

Interface Module.
Associated Asset# || ASSET TEST | B Feature Configuration #

[]Enable Extended Feature Configuration

Controller Capability : Not determined
Network Address Configuration Redundancy Configuration
Device Index “h I Module is redundant
Ethernet IP Address 10.1.01 Secondary Tag Name CTRLOI1SEC
Ethernet Protocols Supported EtherNet/IP Communication Mode
[CJEtherNeyiP Communication Mode | Direct C o

‘ Reset EIM Associations
State Information Advanced Configuration
Controller State NOTLOADED Alarming Enabled
Redundancy Role UNDEFINED [[]Disable Battery Alarm and Soft Fail
Synchronization State — Temperature High Alarm (degC) || 80 I
Battery State oK CPU Free Low Alarm (%) |20 |
I 2o sppss e e pz.  Em s s = ~

[]Show Parameter Names I OK I l Cancel | 1 Help
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SYSTEM:C300 Block, CTRLO1 - Parameters [Project] ? x
Soft Failures PDA Statistics Server History Server Displays Control Confirmation Identification
Main Redundancy System Time Statistics Peer Connections Hardware Information FTE UDP/TCP IP/ICMP
[]Enable Extended Feature Configuration 2
Controller Capability : Not determined
Network Address Configuration Redundancy Configuration
Device Index || 1 ‘ Module is redundant
Ethernet IP Address 10.1.01 Secondary Tag Name CTRLOISEC
Ethernet Protocols Supported EtherNet/IP Communication Mode
[C]EtherNeyiP Communication Mode Direct Connection
Reset EIM Associations
State Information Advanced Configuration
Controller State NOTLOADED Alarming Enabled
Redundancy Role UNDEFINED [[]Disable Battery Alarm and Soft Fail
Synchronization State — Temperature High Alarm (degC) ” 80 I
Battery State OK CPU Free Low Alarm (%) ” 20 I
D soft Failures Present (See Soft Failures Tab for details) CPU Free Low Low Alarm (%) 10
Simulation Node Configuration Simulation Node Operation
[JLoad to simulation Environment SIM Command NONE
HostIP Address || 10 1 1 1 ‘ Simulation State NONE
Host Name ||| | WIN32 Process Identifier o
v
[C]Show Parameter Names | Cancel Help

By clicking on the OK option, the screen will be closed and the controller will be shown in CONTROL BUILDER as

shown below.

m
]

f?; Control Builder - Project - Assignmen
File Edit View Tools Chart Templz
ESBe2H XBR &9
</:

Project - Assignment

Enter Name to Search

I—]@ Root

=@ CTRLOT

+ v[f3) CEEC_01

[ vie IOLINK1_01

E vae8 IOLINK2_01
CTRLOTSEC

We will do the same for assigning signals.
By opening the desired CM, we will right-click on the channel that needs Assign.
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Copy Ctri+C
Delete Del
Function Block Assign
\ x : i
Function Block Unassign
Change Parent...
UTILITY:RLAG S :
RUNA Change Parent by Function
Configure Parameters... DDCF Block Object

T
xT

By selecting Function Block Assign, the following image will appear.

—_—rr

Function Block Assignment Dialog X

Block Information

Function Block Name:

Function Block Template:

Compatible Function Block(s)

50rX101.RUN

SERIES_C_IO:DICHANNEL

IOM Name Ch | Block Na| Ch 1 Block Template Name
1 [1|DI01R 10SPARE21 21 SERIES_C_l0:DI-24 DICHANNEL
2 [1|DI01R 10SPARE24 24 SERIES_C_|0:DI-24 DICHANNEL
3 [1|DI01R 10SPARE25 25 SERIES_C_|0:DI-24 DICHANNEL
4 [1|DI01R 10SPARE26 26 SERIES_C_|0:DI-24 DICHANNEL
5 [1|DI01R 10SPARE27 27 SERIES_C_|0:DI-24 DICHANNEL
6 [1|DI01R 10SPARE28 28 SERIES_C_|0:DI-24 DICHANNEL
7 [1|DI01R 10SPARE28_1 32 SERIES_C_|0:DI-24 DICHANNEL
8 []|DI02R 10SPARE22_1 25 SERIES_C_|0:DI-24 DICHANNEL
9 [1|DI02R 10SPARE24_1 26 SERIES_C_|0:DI-24 DICHANNEL
10 [1|DI02R 10SPARE25_1 27 SERIES_C_10:DI-24 DICHANNEL
11 [J|DI02R 10SPARE26_1 28 SERIES_C_|0:DI-24 DICHANNEL
49 I ninan ANCNANCEN7 4 an ocCcnIES A 1IN-NIL %4 NICUAMMCI

Cancel

Help
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Select the card to which this signal should be assigned and by selecting the channel of this signal, we will click the
Assign option. Now the assigned desired signal will be considered.

Function Block Assignment Dialog X

Block Information

Function Block Name: BOMX101.RUN

Function Block Template: SERIES_C_I0:DICHANNEL

Compatible Function Block(s)

IOM Name | Channel Block Na| Channel Block Template Name A
1 DI01R 10SPARE21 21 SERIES_C_|0:DI-24 DICHANNEL
2 [J|DI01R 10SPARE22 2 SERIES_C_|0:DI-24 DICHANNEL
3 [J[DI0IR 10SPARE23 23 SERIES_C_|O:DI-24.DICHANNEL
4 [J|DI01R 10SPARE24 24 SERIES_C_l0:DI-24 DICHANNEL
5 [J|DI01R 10SPARE25 25 SERIES_C_|0:DI-24 DICHANNEL
6 [J[DI0IR 10SPARE26 26 SERIES_C_|0:DI-24 DICHANNEL
7 [J|DI01R 10SPARE27 27 SERIES_C_|0:DI-24 DICHANNEL
8 [1|DI01R 10SPARE28 28 SERIES_C_|0:DI-24. DICHANNEL
9 [J[DI0IR 10SPARE28 1 |32 SERIES_C_|0:DI-24. DICHANNEL
10 [J|DI0o2R 10SPARE22 1 |25 SERIES_C_|0:DI-24 DICHANNEL
11 []|DI02R 10SPARE24 1 |26 SERIES_C_|0:DI-24. DICHANNEL ¥
11 M ninan ANCNANDCAL 4 N7 CCNICC A IN-NIL 24 DIAUARNCI

Agsign Cancel Help
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4 C300 Controller requirement

4.1 startup

The C300 Controller module executes a series of tasks automatically when power is applied to the
controller module. These tasks include:

Power-On Self Test (POST) to verify the presence and integrity of the controller module
hardware.

Initialization of the hardware and software environment
Determination of whether to transition to the application image, if present.

C300 Controller Startup and Power On Self Test routine

Stage

Description

1

The C300 Controller Power LED lights upon insertion of the module onto a powered IOTA
board.

The C300 boots up using firmware installed in the flash memory.
(Initial firmware boot image is installed in the factory.)

A Power-On Self Test (POST) is performed as part of the C300 Controller start up. Controller
display shows Tnnn, where nnn indicates the number of the test currently being executed
during POST.)

The Status LED briefly shows all of its colors (Red, Green, Orange), and then remains solid Red
until POST completes.

The four-character display walks through a series of horizontal and vertical bars, as well as
several brightness levels. Once completed successfully, the display indicates the progress of the
POST.

See C300 Faceplate indicators/displays for a complete listing and description of the controller's
status indications and displays.

Progress of the POST is shown on the C300's faceplate display. If a fault
occurs during POST, the test halts and the display shows the test number
(Tnnn) associated with the detected fault.

Corrective Action: If a fault occurs and halts the POST, then reset the
controller and allow the POST to execute once more. If the fault persists, then
replace the failed controller module.

If no faults occur, POST continues to execute. Upon completion of POST, the
C300 determines whether to transition to boot mode or application mode. If
a valid application image is present in the C300, then it is started in
application mode, unless the controller has been commanded to shutdown,
or is rebooted into the FAIL state.

The Status LED indicates the state of the controller's associated hardware.

The controller indicates '-bp-' on its display while it waits for a response from the BootP server
service. The BootP server supplies the C300 its I[P Address assignment. If no response is
received from the BootP server in 2 minutes, the C300 will timeout.
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Once the C300 receives a response from the BootP server, '-TS-' is indicated on the display while
it waits for a response from the configured time source. If the configured time source is not
available, the controller will attempt to connect with an alternate time source. See Time
management in the C300 Controller for more information.

Action: Verify the correct Device Index is shown on the display (#nnn)
and that there are no address errors.

Address errors - The C300 determines if any other module in the FTE network is using the same
Device Index. If another module is discovered with the same Device Index, the C300 will not join
the FTE network but instead will enter the "no address" state and wait for a new Device Index to
be set.

If another node is discovered with the same I[P Address, the controller will not join the FTE
network but instead will enter the "dup address" state and wait for a new Device Index to be set.

Action: If the Device Index is invalid, or any address error is displayed, see Reset Device Index and
IP address of a controller and follow the procedure to reassign the Device Index and IP addresses

Once a valid IP Address is assigned, a redundant C300 negotiates its redundancy role
(primary/secondary) with its partner module. See Stage 10.

10

The C300 alternately displays its Device Index, redundancy role and execution state on the
controller's faceplate display.

Redundancy role - Question marks '????' may appear on the display to indicate that the C300’s
redundancy role has not been determined. For non-redundant controllers, the redundancy role
is shown as 'nrdn".

Execution state - If no EE databases have been retained in a primary or non-redundant

controller, the controller enters the No Database 'NODB' execution state. If the controller's
database has been retained, the execution state is 'IDLE.’

Secondary controller first displays '????" until its redundancy role is determined. Once
determined the secondary controller indicates it is an unsynchronized secondary or
synchronized secondary. The secondary controller also shows the controller's execution state,
which is 'BKUP.

4.2 Download

After create a Control Module (such as: pump, motor, indicator, etc.) can be downloaded when the controller and
cards are in monitoring mode and on. In Control Module, each hardware channel must be assigned to the desired
card. After creating the control module, it should be placed under the desired controller (CEE).

After making sure of these things, in project mode, right click on the control of the module we want to download

and click on the load option.
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IEnter Hame ta Search j 1]
E@ Root o
CTRLO
EI-I:I CEECTRLM
- 2O 108LARMTEST
. 39 m Open Chart View
. [+ 39 10F pyew
- [+] 82 10FN  Print 3
[+] 39 10FG Export...
'E"":' 10U copy Cri+C
-g":' 10M{ Delete... Del
.gnj 10PC  Rename
-EJCI 10PI° Module Properties. ..
E]D 10PI DATA Block 3
- 2 10P|]  Containment View
. ] 22 1080 ¥ Find Options
[+] 32 10TE L'Stﬁ"'r::
[+] 32 10TE
- E=I it R:soc::e Substitute Connections...
Check4n...
'__|| .U Vo | Validate Block References
— 42 Project l::g Monitor Symboal Library...
Compare Parameters. ..
Library - Containmen =

At the same time, make sure that the desired module is assigned to the desired HMI screen, otherwise the

module control will not be correctly placed in the monitoring mode after downloading.

After selecting the load option, if the control module has already been downloaded and needs to be downloaded
again, we will see the following figure.

Load Dialog |
Load | Load List Current State State To Load Post Load State
10F2004 Err 12013 INACTIVE ACTIVE =
10FM&001.10FT12001 Err 12013 Inactive Active =]

[~ automatically change ALL highlighted contral elemerts to INACTIVEADUT_OF_SERVICE before load

[~ automatically change ALL control elements to the state selected in "Post Load State’ after load is completed

o]

Cancel

Help
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Wait for the errors in the current state column to be resolved,
x
Load | Load List Current State State To Load Post Load State
™ 10FnB001 INACTIVE ACTIVE -
10FH8001.10FT18004 Inactive hnactive Active -

& Some control elements are currently in the ACTIVEAM-SERVICE state |

[~ Automatically change ALL highlighted control elements to INACTIVE/OUT_OF_SERYICE before load

[ Automatically change ALL control elements to the state selected in "Post Load State” after load is completed

X

ak I Cancel Help
then activate the two check boxes after that click OK,
Load Dialog
Load I Load List Current State State To Load Post Load State
[+  10FHM&001 INACTIWVE ACTNE =]
10FI2001.10FT12001 Inactive Inactive Active i

& Some control elements are currently in the ACTMVE AM-SERVICE state |

¥ Automatically changs ALL highlighted contral elements to INACTIVE/OUT _OF_SERWICE before load

v Automatically change ALL control elements to the state selected in "Post Load State" after load iz completed

o]

Cancel

Help
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I

Server Load Complete.

X
[Eatice] |

now the control module is fully downloaded.

Monitoring - Assignment

IEnter Marme to Search

5| > |EER

b

E@-

. CTRLOT

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

- .=1l_ 10F 2001

If a control module has been downloaded correctly, it will be greencolor ,

o
4.3 Online

.,=1- J0ALARMTEST

[+] S 10FIC12004

Sm otherwise it will be red color

To make any changes ( like changing PID values ) in the logic of the system in the monitoring mode or online
(who is the operator, engineer, manager, etc.), there is a need to consider those changes in the project mode or

offline.

To do this, first right click on the desired control module's in monitoring mode, select the upload option,

Monitoring - Assignment |

| - [EERS

IE nter Mame to Search

E@ Root

1y cTRLOT
[={E3} CEECTRLO1
[4]2m 10ALARMTEST
.=JI 10118001

Open Chart \Few

Print 3

Module Properties. ..
DATA Block 3

Containment View
v Find Options

List View

Refresh

Validate Block References
Symbol Library...

Activate 3
Inactivate 3
Checkpoint 3

Compare Parameters...
Load...

Load Server Paints...
Delete Server Points. ..

Update to Project

Iﬁ oy g O g g g e g e g O g

-]
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after the window opens, select the continue option.

Thiz action will UIFLOAD the Selected object(s] from the Contraller ta the

Manitoring databaze,

[ Upload Contraller

W Upload Server Configuration Information

Selected object(z]

10FICT 2004

Continue

Cancel

Then right click again on the mentioned control module and select the update to project option,

Monitoring - Assignmen

b |

IEnter Mame to Search

k] - [EERS

Ro

&g

[0 - o e e e e B oy e e W M B

ot

[=1: @ CTRLOT
[=}{Em} CEECTRLO1

S 0ALARMTEST

i 10F118001

Open Chart View
Print 4

Madule Properties. ..
DATA Block 3

LY

Containment View
Find Options

List Wiew

Refresh

Validate Block References
Symbol Library...

Activate 4
Inactivate 4
Checkpaint 3
Compare Parameters. ..
Load...

Load Server Points...

Delete Server Points...
Upload

Update to P

after completing the step we will have everything we had in the online mode also in the offline mode.
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5 Quick builder

Quick Builder is a graphical tool for configuring Flex Stations, printers, controllers (other than Process
Controllers) and standard points. (If you have Process Controllers, you configure them with Control Builder. For
details, see the Control Building Users' Guide.)

After building hardware and points with Quick Builder, you download these items to the server database.

When you download the data in Quick Builder-or part of it-to the server, it becomes part of the configuration
database. (The configuration database defines how each component in your system is configured.) If necessary,
you can update the data and repeat the download process. Alternatively, you can upload data from the
configuration database into Quick Builder, edit it and then download it back to the server.

The procedures you use to build items with Quick Builder are documented in the Quick Builder Guide.

File Edit View Tools Windows Help
o BExX N NBE M|

[ configuration Explorer| 7 EpKsSERVER - QuickBuilder | x| [Library I3
Allitems Contro”ers - A - Point
=5l EPKSSERVER Name Description Item Number Controller Channel Name ~ | EFV Data Export Format
£ channels
L [—— c12711 EFM Meter
{7 Equipment c1271C C1271 ANALOG MODBUS RTUO0010 c1271 £FM Meter Template
Points 12710 1771 DIGITAL MODBUS RTU00012 1271 et sehect
: chedule
| printers c1272AC C1272A ANALOG MODBUS RTUO0015 c12724
= :“””"5 c12728C C12728 ANALOG MODBUS RTUO0019 12728 printer
ervers
= c12720C €1272C ANALOG MODBUS RTUO0016 c1272¢ station
@) EFM Meters
 Recyde Bin c1571¢ C1771 ANALOG MODBUS RTU00009 c1s71 Server
c1771C 1771 ANALOG MODBUS RTUO0007 ST Channel
17710 1771 DIGITAL MODBUS RTU00008 c1rm
Controller
22711 RTUO0020 c22711
c2272AC €2272A ANALOG MODBUS RTU00017 22724 +| E Modbus Controller

[ Safety Manager Controller
~| [ Siemens S7 Controller

Name |c12711C

Description ‘

Associated Asset ‘Kangan C2 Recovery J
Channel Name m [¥ Using function code 16 to write Modbus device
Marginal Alarm Limit o5 waddress1 [10 [10 [ 1 [15  PortNumberi [so2
G (s | paddress> [10 10 [1 [16  portnumber2  [s02

[” Dynamic Scannin,
i e [ Disable Alternate Polling

Fastest Scan Period m secs
Protocol Modbus TCP
PLC Station ID ’mi
DataTable [wodingRegister v |

E Al items. offset [o

2% SCADA Controllers Diagnostic Address |0

- Use Transaction ID

8 pssets for MadbusTep ¥

(&) EFM Configuration Item Type Modbus Controller

3 controller ntegration Last Modified 6/20/2022 11:58:16 AM  Item Number [p7100006

Last Downloaded 5/4/2021 10:25:24 AM

Ready \Z EPKSSERVER | EPKSSERVER\IG | Mngr

5.1 Station displays

Station displays for points
As part of points configuration you can:
e Associate a display with each point

e Group related points to form:
e Groups
e Trends

For any point in your system, you can also specify:
e A user-defined Point Detail display, instead of the standard Point Detail display

o A user-defined Group Faceplate Template display, instead of the standard Group Faceplate Template display

Associated displays

If you define an associated display for a point, operators can select a point (for example, on a custom display or in
the Alarm Summary) and call up the Associated display (by pressing F2 or clicking the associated display button
on the toolbar); the display that has been defined as the associated display for that point is then called up.

You can define an associated display for a point by using the following methods:

e Using Quick Builder or Control Builder to specify the associated display
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e Using the Point Detail display on Station to specify the associated display

Groups and trends

You can configure up to 16,000 groups and up to 3,000 trends.

Groups enable users to view the current operating data (or configuration data) for up to eight points of any type
on a single group display.

Trends enable users to view trend information for up to eight point parameters.

You can use Quick Builder or Control Builder to configure points to form groups or trends or you can assign a
point to a group or trend in Station. If you assign a point to a group or trend in Station, this is not reflected in the
point definitions in Quick Builder or Control Builder unless the point definition is uploaded to Quick Builder or
uploaded to Control Builder. Consequently if you download points from Quick Builder or Control Builder,
changes to trends and groups that have not been uploaded are overwritten.

User-defined point detail displays

You are supplied with a set of predefined displays that are used to show point detail data.

You can create custom Point Detail displays using Display Builder and then use Quick Builder to specify the
custom Point Detail display for particular points.

Group faceplate templates

You are supplied with a set of predefined 'faceplates' or templates that are used for status, analog, or
accumulator points in a Group Detail display.

For example, the following figure shows a Group Detail display for a group consisting of various types of points
using the standard faceplates for the point type.

||I| Group 1 Sample CDA Points ~ YA CI Group Detail - 4 -—
Drift_CM_DACO01 Drift_CM_DACO02 Drift_CM_DEVO01 Drift_CM_DEVO02 Drift_CM_PIDOO1 Drift_CM_PIDO02 Drift_SCM_PID001 Drift_SCM_PID002
Drift_CM_DACOD1 Desc Drift_CM_DACO02 Desc Drift_CM_DEY001 Desc Drift_CM_DEWO02 Desc Drift_CM_PIDO01 Desc Drift_CM_PIDO02 Desc Drift_SCM_PIDOO1 Drift_SCM_PIDOO2
Deseription Description
P o] Py op DRIFT SCM PIDOOLMAN | DRIFT SCM PID002.MAIN
100.00 100,00 100.00 100.00 Handler T : Haruler T i
SICRUNNING O ||siC RUNNNG O mam MAm
» humber of Active Steps 4| |[umber of Active Steps 4
504 STOPPED @ ||506 STOPPED o Select Step Select Step
Selected Step 1| |selected Step 1
DRIFT SCM _PID0O1.DECR | |DRIFT SCM PID002INCR
Time in Step (oye) 9| |Time in Step (cve) 9

DACA_EU DACA_EU PIDA_EU PIDA_EU

0.00 0.00 D.DD’. u 0.00 d
] ] = =@ = S

Sirmulation none |l gimuition NonE| | CiEten NONE || STUEtEn NONE | | STHatEn NONE || SHEEEn NONE 4 |

state State NONE | | SimulationState NONE
@ LocaLman @ LOCALMAN Gl | VS | 89.0E

ey | 8.5 Eul|jpv] fa.5E | o Funning 2 Running
2 | 66.0 £U | Pl 66.0 EU || P STOPPED PV STOPPED P 5.76 % lop a7.24 % || o 0k 5T Ok

oo (Hone cun |Hone

co [s1oPPED = Jfjo@ [stopeep = D [AuTD = o [auTo =l

15, [oreraTOR -] || 1R, [oPERATOR <] || e o [AUTO
5 [procraM  +| | [PROGRAM | || M0 GpERATOR

el ol - - - |

o [AUTO
40 [oPERATOR

AL ladle
(Leledle

You can create custom Group Faceplate Template displays using Display Builder and then specify the template
for particular points when you build the point.
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5.2 SCADA Points

Points its naming shall always refer to P & ID and 10 schedule.

Point Database

SCADA Control

Build channels

You build SCADA channels using Quick Builder in Configuration Studio.

Channels are the communications link between controllers and the Experion server. There is a specific reference
guide for each controller type that describes the settings applicable to your controller type.

For more information about building channels, see the Quick Builder Guide and the controller reference for your
controller type.

Build controllers

You build SCADA controllers using Quick Builder in Configuration Studio.

Controllers are devices used to monitor and control processes and items of field equipment. A controller is linked
to the Experion server by a channel. There is a specific reference guide for each controller type that describes the
settings applicable to your controller type.

For more information about building controllers, see the Quick Builder Guide and the controller reference for
your controller type.

Build points

You build standard (SCADA) points using Quick Builder in Configuration Studio.

Experion uses points to store information about field values or devices, for example, the state of a pump, a
temperature sensor, or the process variable of a control loop.

For more information about points and point parameters, see the 'Understanding and configuring points' section
in the Server and Client Configuration Guide. For more information about building standard points in Quick

Builder, see the Quick Builder Guide.

Defining points that reference signals
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The bbpnt utility converts a Bristol Babcock ACO file to a server point build file. This utility generates points that
address signals in the load.

Before assigning a point reference number (that is, ANAnnn, STAnnn), bbpnt checks to see if the point name
already exists in the server database. If it does exist, the same point reference number is used. If it does not exist,
the next unused point reference number is used.

It is recommended that you maintain a strict naming convention for ACO and point source files.

The syntax for this utility is:

bbpnt acofile [options]

where acofile The ACCOL ACO file from which the points will be extracted. The ACO extension is not required.

Options :

Option Description

-0 Output point source file. The default is acofile.pnt. The . pnt extension does not need to be specified.
pntfile
-1 Ignore local/global flag and extract all ACcoL signals form the ACO file.

-r rrunum Controller number to which the points are assigned. The default is 1.

-m string Mask string. String containing up to twenty 0s and 1s indicating which positions in the signal name should be copied to the point name. Positions not specified in the mask string will be
included in point names. The default will be all characters in signal name to be included up to the maximum point name length.

-5 hroum  Starting character position in the signal name as stored in the ACO file for the point name. The 16 character point name is extracted from the signal name starting at this position.
Defaults to the first character position, 1.

-a code  Area code. A 2-character code specifying the area to which the points will be added. The default is no area code.
-p patnum Point number. Starting point number for all types of points. The default is 1.

-v Verbose. Print out extra information for debugging.

Applicable analog signals in the ACO file will produce output for the point definition file. What is produced in
the point definition file depends on the contents of the ACO file. For example, AISOURCE and A1DESTIN
entries are only produced for analog alarm signals that have one of their alarm limits assigned to another
signal. As much relevant information as can be extracted form the ACO file will be put into the point

definition file.

Applicable logical signals in the ACO file will produce the following output for the point definition file.

5.3 Customizing point source files

Point source files generated by bbpnt can be customized using a text editor if required. The next step is to
import the point build files into Quick Builder. See Quick Builder's help for detail on importing point files.
After the points have been imported into Quick Builder, they can be downloaded to the server.

Importing the point build files into Quick Builder
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Point build files generated by bbpnt can be imported into Quick Builder and amended. For example, you
might want to change the Scan Period entries and perhaps add comments for each point or attach algorithms.
Configuring alarms for signal data
Alarms are used to update point parameters and are the quickest way of transmitting data over the network.
Alarms can only be configured for points built on signal data.
Use alarms to:
e Update point parameters.
e Quickly transmit data over the network.
e Reduce periodic scanning.
e Store as events in order to retain Bristol Babcock alarm timestamp information. (The Sequence of Events
(SOE) file is used for this purpose.)
¢ Reducing periodic scanning with alarms
Place a status point parameter on a slow scan period (300 seconds) and configure the signal in the node to
alarm on a change of state.
e Retaining timestamp information
An event report entry includes the timestamp received in the alarm report to a resolution of one millisecond.
If an alarm value is used to update a process variable, and this causes an alarm to occur, the alarm will be
time stamped with the system time not the time in the alarm report. The difference between these
timestamps could be significant depending on the network architecture, hence the need to retain the "real”
alarm time in the SOE file.
Defining points that address Bristol Babcock
The steps for defining points with parameters that address Bristol Babcock controllers are:
1. For points that reference signals:
a) Using the bbpnt utility, create a point source file from the ACO file. The ACO file is produced by
the Bristol Babcock aic5 program and is a complete definition of the load that resides in a
particular controller.
b) Import the bbpnt output file into Quick Builder.
c) Configure alarms for these points as required.
2. For points that reference arrays, you define these points wholly within Quick Builder. (The bbpnt utility
does not generate a point definition file for points that reference arrays.).
3. When you have finished defining/editing both types of points in Quick Builder and are ready to download
them, disable the Bristol Babcock channel on the server.
4. Download the point definitions to the server.

5. Enable the Bristol Babcock channel.
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5.4 Defining a UDC channel

You must define each physical communication link to the UDC network as a UDC channel.
To define a channel:

=
Click to _—=| open the Add Items dialog box.

1
2. Select Channel from Add Items.
3. Select UDC from Type.
4. Setthe property values on the Main tab-see
5. Click the Port tab and for Port Type select either:
e Serial
e Terminal Server
Defining a DPR channel
You need to define a channel for every connection the server uses to communicate with the DPR controllers.
To define a channel using Quick Builder:
1. Click to add a channel.
2. In the Add Items dialog box, select Channel as the item and DPR as the channel type.
3. Enter the channel details on the Main property page for the channel. For help with the channel definitions.

4. To complete the channel definition, click the Port tab and define either a serial or terminal server port.
5.5 Defining a UDC controller

The server requires a controller definition for each loop in a UDC. You need to define one controller for each UDC
3000, and up to two controllers for a UDC 3300, UDC 5000 or a UDC 6000 (these controllers can have two control
loops).

When defining a UDC 3300, UDC 5000 or UDC 6000 controller, ensure that you use an appropriate numbering
scheme.

To define a controller:

1. Click EI to open the Add Items dialog box.
2. Select Controller from Add Items.
3. Select UDC from Type.
4. Setthe property values on the Main tab.
Loop address numbering
The server uses a separate controller to represent each of the 2 control loops in a single UDC 3300, UDC 5000 or
UDC 6000.
The server sends a scan request to each controller consecutively by controller item number (loop number) in

ascending order. Each UDC can only communicate a maximum of 3 times per second. If the 2 loops in a UDC have
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consecutive controller item numbers, up to 1/3 of a second can be wasted while the server waits for the UDC to

accept a scan request for the second loop.

You avoid this problem, and spread the scan load efficiently, by interspersing loop numbering across UDCs so

that the second loop in a particular controller is never scanned before the first loop has responded. The following

figure shows optimal numbering for 3 UDCs, each with 2 control loops.

LOOP Numbering

RTUOD1

|
uDC m oop
m loop

RTUOD4_

5.6 implement a confirmation box

RTU002

RTUDD3

|__‘-| loop
upcCc
m loop

I
uDC m oop
m loop

RTUDOS |

RTUDOE |

For implement confirmation box open Quick Builder and fill control confirmation check box:

Fe Edt View Tods heb

|@ k@ %= % 00 [

Mo | Doy | s Corl | iy | S | o Daid |
Source Addess  Dest Addiess Scan Penod (vees)

Ouput (0F) [CTRe D1 oo | [eTAL Do ) o =]
Wl [ s
I™ Ravans Dutput
' Conticl Corfumation Oulpudt State -

Tougel Ingai State
L F—— :
T l: Assosations

PubWidh [7 ] OPSwed [7 ]

In this case in HMI pages confirmation notification will be appear for that tag, see below pictures:
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2) Please confirm control of 10IRGDOS007-RST.OP to Reset

[Ove | Gw |

Your action will not be done until click yes on this notification bar.

In case that using control modules this confirmation box will be available .

Right click on control module page and see control confirmation tab :

File Edit View Tools Chart Templates Field Devices Controller Add-ins

Window Help
& =] ST Fre =% @ LB B w0z -
Poea: Conammen o —
ol e ol
ErterNama toSearch > x| = —r = ; ; Erter Nams to Search ..J
—————————— Y A ESR HEEE N I H < p |iPwe |l i ——————————
= & Root ~ = = = = E] @ Root
+B® 100z1901 = CTRLOT
2a 10021902 SYSTEM:CONTROLMODULE Block, 81FY20004 - Parameters [Project] CTRLOSEC
1obz1503 Projected Parameters Block Pins. Configuration Parameters Monitoring Parameters Block Preferences Template Defining CTRLEZ
fornsont Main Abiration Server History Server Displays Cartrol Corfimation Identfication Dependencies CTRLO2SEC
10F113012 CTRLO3
+ 3@ 10F19013 l CTRLO3SEC
59 10FQITI001 Blectronic Signature is not a Licensed Option +f CTRLO4
+ 39 10FQI14001 CTRLO4SEC

+ 33 10FGI18001
vB= 10FQI18003
39 10718007
10FQIT90T1A
10FQIT9012A
10FQIT9013A

3@ 10U19094
39 10L19088
¥ 83 10PDI19017
¥B= 10PDIIS018
+39 10PDICE0003

29 10PDSH1S0T7 v
8 Moritoring

UmTvrERe)

NA

7
UTLTYADERC
Nat 7

o AB_DRIVE_F AT
&2 AGA
29 ApC

APl

-89 AUXILIARY

&° BooLCTL

39 CONTROLLOGIX

& CONVERT

29 DATAACQ

-85 DATASET

2@ DEVCTL

ol DNETIF

H ose

[ EP_aRMOR_BlOCKD
| EIF_ARMOR_POINTIO
# eroRE

29 EIP I0CHANN v

For Help, press F1

[ Cortrol Confimmation

Electronic Signature Type # NONE
ReasanSet Number ¥

Secondary Signer Security Level & SUPV
Frimary Signature Meaning #

Secondary Signature Mearing

[ Show Paremeter Names

o

Help

confirmation notification will be appear for this control moduloe too.

] g Unassigned
-9 81FY20004
39 81FY20049
29 g1FYa0n2
29 81PR0021
B g1PI30001
B2 83PM1003A_1
39 88FY20045
29 8gFY20050
29 88PM3000TM
B AOHART 3341

2o cu_10113
29 Cy_10128
29 CM_11337
30 CM_14423
B cu_16740
3@ cu_16748
29 CM_16752
29 CM_16758
8o cu_s252
B cm_s286
3a cu_9340
29 CM_s404
20 CN_5413
89 example_cascade
39 aample_ORef
39 axample_motor
22 example_som
§ HaLozRs
39 pidoop
3% scui_ss72
28 scm_ss79
28 scM_8850 v
43 Proct [ 35 Montorng |
PRIVARY EPKSSERVER MNGR
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6 User privilege level and security

This chapter describes how securities policies have been set to meet project requirement.

6.1 Requirements

The project defines the following default users:

e VISITOR

e OPERATOR

e SUPERVISOR

¢ ENGINEER

¢ MNGR (mandatory built in access)

Each of these users has following rights:

e VISITOR: corresponds to monitoring only and no accessible command.

¢ OPERATOR: corresponds to normal process control and safety reset.

e SUPERVISOR: corresponds to first level of intervention, modification of tuning parameters and AOF, MOS

and POS activation plus system building and configuration.

¢ ENGINEER: corresponds to all above access including system configuration and modifications.

¢ MNGR: Manager Mode (Unlimited access) including all level. Some functions (for example to

configure the rights for all the others acces levels) are restricted to the MNGR role.

6.2 Scope of Responsibility

The scope of responsibility (SOR) for an operator on a particular station depends on the following

Asset assignments and logon hours of the operator
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Station asset assignment

Asset profile lists

Operating groups

The following section specifies the setting for this system.

operation system is divided primarily in two main functional areas (Console). They

are:

View only for all the OWS in the CCR

MAINTENANCE & DEVELOPMENT for all EWS in the Eng Room, the SOR is also segregated
according to the operation area defined. In Honeywell EPKS, there can be broadly two
ways of SOR.

Operator Based SOR

Station Based SOR
SUPERVISOR, ENGINEER and MANAGER users have access to whole data in each station.

Assignment is configured with Full Access profile, means all assets are available during all hours.

General Assignment I Time Access Stati

Operator assignment details

@ Asset profile: |Full Access v Configure profiles

" Direct assignment:

Supervisor can only modify parameters of all data that have an access level less (operator) or
equal to supervisor.

- Changing Scope of Responsibility with Asset Profiles
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General Assignment Asset Profiles

Station assignment details
@ Asset profile Configure profiles

" Direct assignment

West Reactors

Asset Profile : Collection of Asset permissions used as ‘Scope of Responsibility’ for a

Station or Operator.

A Profile consists of an

- Asset List, containing one or more areas,

- Asset Time Period.
Asset profiles is functionality in Experion to make it easier to configure scope of responsibility for
operators and Stations. Like the screen shows above, instead of individually selecting which assets a

Station can access, you can instead select from pre-configured asset profiles.

In R50
, instead of having the selection of asset profile a static configuration, Experion now allows you at run

time to select from a list of asset profiles, there by changing the scope of responsibility on the fly.

Why Change Asset Profile? For times of temporary operator absence, for busy periods when you need

more help such as for start ups or for operator handover situations.
6.3 Operator SOR

If operator-based security is used, one assign assets, Network tree nodes and System Components to
operators (or Experion Windows's groups) to define scope of responsibility. When an operator performs
an action, the assignment of that operator (or the Experion Windows group to which the operator

belongs) is checked to ensure the action is within the defined scope of responsibility.
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System Default Operators SOR is listed below.

System Configuration Operators
Summary Sign-On Admin
General
¢ System Hardware Operator or windows group ID Name
+ Alarm & Event Management 1 % \Product Administrators Honeywell Product Admini: Built-in Local Gr
Operational Security 2 % ALocal Engineers Honeywell Engineers Built-in Local Group
Operators 3 @ ALocal Supenisors Honeywell Supenisors Built-in Local Group
Sign-On Administration
4 ALocal Operators Honeywell Operators Built-in Local Group
Asset Profiles
Electronic Signatures 5 % ALocal Ack View Only Users Honeywell Ack View Only Built-in Local Group
History 6 @ ALocal View Only Users Honeywell View Only Built-in Local Group
Reports 7 % ALocal SecureComms Administrators Honeywell Built-in Local Group for Secure Comms ad
[

In station server wide settings, the following option is check in order to take both station and operator asset
assignment in to account while giving access to particular asset. For example, for asset U401, if station is
given view and acknowledge rights and for particular operator, there is no rights given, then when the
operator logs in to the station he will not have rights to access asset U401. Both station and operator asset

assignment should have been configured to give rights to the operator to access the asset.

System Security Options

| Check both the Operators AND the Stations asset assignment for access to a given asset

6.4 Login/Change of user procedure

Use of the Signon Experion feature:

Allows users to change credentials without logging off of Windows. The new credentials affect the station
application. Signon manager credentials are applicable for the station application only when it uses operator-
based security. Works with Integrated Accounts only. A major benefit of using Signon Manager is that

operators can log on and off without losing view of the plant or critical processes.

Without single signon, the user must provide credentials twice - once to logon to Windows, and the second
time to logon to station. When single signon is an enabled after invoking the station application, rather than
prompting for credentials a second time, it uses the Windows credentials for the station logon.

Signon manager has two user interfaces - the signon bar and the signon dialog box. The signon bar is

displayed at the top of the screen by default but can be moved to any edge of the screen.

e I Gicn 0r/0veniddl[ Signot N[ EndOveride ]’i
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[t can also be configured to auto-hide so that it will only be displayed when the cursor is moved to the edge of

the screen where the signon bar is hidden. The signon dialog box is displayed when a new signon is requested

User name: 'Supv v ]
Password: looooooooo| I
Domain:  [VEPSYSTEM v
Sign On Replace current signon
Temporarily override current signon
Cancel Close without signon

After providing new credentials and clicking the signon button, new security levels are given in both the

native window and the station application.

After logging on to Windows as operator, the station application can be invoked from from a logon

script.

The ‘Override’ button on the signon dialog box is enabled only if a user is already signed on- that is, only
if both ‘Default’ credentials and ‘Signon’ credentials have been provided and are being displayed on the
signon bar. This allows the user to provide new credentials and click either the signon button or the
override button. If the user clicks the signon button the credentials provided will replace the current
signon credentials. If the override button is clicked, the credentials will be added as a third set of
credentials on the signon bar. These credentials are known as the ‘Override’ credentials. In all cases,
clicking the ‘Sign Off’ button will return to the ‘Default’ credentials. If an override operation was
performed, then the ‘End Override’ button is active. Clicking the ‘End Override’ will return to the last
‘Signon’ credentials.

Signon Manager Timeouts:

There are two sign-on manager timeouts - the idle timeout and the override timeout. The idle timeout is
displayed immediately to the left of the signon credentials on the signon bar. It starts when it detects no
activity - that is, no activity from the keyboard, the mouse, or the touchscreen. The idle timer is reset

upon activity. When the idle timer expires, the existing signon and override will end, and the credentials

revert to the default user credentials.
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Override timeout is displayed immediately to the left of the override credentials on the signon bar. It

starts when an override operation is performed - that is, it starts when a user provides credentials in the

signon dialog box and clicks the override button. The override timer is reset only when another override

operation is performed. When the

override timer expires the override operation ends, and the credentials revert to the signon user

credentials.

[ [9.46|Override: INSTRUCTOR\mngr7 500 Signon: INSTRUCTORAengr7 | Defaul INSTRUCTORAStudent?

Signon Manager : EPKSSRVR X

Dptions] Keylevel Timeouts I

i~ Description

Signon Manager supports two optional timeouts.

The idle timeout initiates a signoff when the configured period of inactivity is exceeded.
The override timeout will end the override after a fixed period of time from the override

operation.

[T Sign users off if there is no activity for: 5

™ Sign override users off after:

Timeout warning

If you want Windows to start automatically without the operator entering a Windows password, you can

set up automatic logon. If you set up automatic logon, the computer always logs on with the same user

name and password.

6.5 User name and Passwords defined for the Project

Password set up for each User name will be applied on all control & monitoring stations. The active user name

is shown at the lower right corner of the screen

A set of ten operators with name OPERATORO1 to OPERATOR10 with different passwords are created on the

project.
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For user with OPERATOR access level there is no automatic logoff

Users with SUPERVISOR OR ENGINEER level access have an automatic logoff after 15 minutes without activity.

User Name User group Privilege level | Option
OPERATOR 01

OPERATOR 02 Local Operators Oper Option
OPERATOR 03

SUPERVISOR Local Supervisor Supv Automatic log off
ENGINEER Local Engineer Eng after 15 min

6.6 Privilege level defined for the project

The security levels can be assigned to functions.

In order to use the function, the current Station security level must be equal to or greater than the security

level assigned to the function.

For example, a button on a display might be assigned a security level of “Engineer” when a custom display is
built. In order for an operator to use the push button, the Station security level must be either Engineer or
greater.

There are two aspects to operator-based security; authentication and authorization. Authentication is the
process of verifying that a user is known to the system, while authorization controls what a known user can
do within the system. Accounts are used to restrict access and authority within Station. Traditional operator

accounts or integrated accounts may be used.

For traditional operator accounts, authentication of the user is done by the Experion PKS server against
credentials stored in Experion PKS. Authorization is also controlled by Experion PKS using security levels

and, if applicable, areas.

For integrated accounts, authentication of the user is done by Windows on the server computer against the
Windows user account. Authorization is then controlled by the Experion PKS server using security levels

and, if applicable, areas.
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There are six different security levels in Experion PKS. The levels are shown in the following table:

Default Security Level Acronym

Default Meaning

View Only (LV1)* View-only mode

Ack Only (LV2)* Alarm acknowledgement mode
Oper Operator mode

Supv Supervisor mode

Engr Engineer mode

Mngr Manager mode

* Applicable to Operator-based security only

epkssrwr

Stn02

Mngr

The current security level is shown at the lower right corner of the screen.

**  The Maint security level is a new security level added to the standard security levels above-mentioned (to

be confirmed)

What each level can do is documented in EPKS R501 Knowledge Builder/Server and Client Configuration

Guide.

- for general actions

- for System Security and Asset Configuration

- for actions on Points

- for actions on System Hardware

- for actions on Alarms & Alarm Management

- for actions on Event journals and Event Management

- for actions on Groups and Trends




N ( RIRCAN C——
|“ S (S Ol gl 381 9 CulilngS .@ ‘ | I

:?: eVl cod disl g o Y mhaw 40
NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
03on | o s | oviiole | CMed | by | e gs | i | 4k 359 1 126 axmio oyl

BK-HD-GCS-C0O-0031_01

BK GCS IGK 120 IN SP 0002 VOO0

- For actions on Report
Actions permitted at each security level: The tables in the following section show the actions permitted at

each security level in Experion PKS. Most of these actions correspond to options available from Station.

Permissions for General Experion PKS Actions

Action LV1 LV2 OPER SUPV ENGR MNGR
View start-up display Yes Yes Yes Yes Yes Yes
Call up displays Yes Yes Yes Yes Yes Yes
View message pad Yes Yes Yes Yes Yes Yes
Edit message pad Yes Yes Yes Yes
View redundant server status Yes Yes Yes Yes Yes Yes
Configure server redundancy Yes Yes Yes
Fail over/synchronize redundant servers (*1) Yes Yes
View History Assignment Yes Yes Yes Yes Yes Yes
Configure History Assignment Yes Yes Yes
View server wide Station settings Yes Yes Yes Yes Yes Yes
Configure server wide Station settings Yes
Print page Yes Yes Yes Yes Yes Yes
Change SUPV level display object Yes Yes Yes
Change ENGR level display object Yes Yes
Change MNGR level display object Yes

(*1) Default setting (Supv) modified. In System Configuration -> Redundant server - Advanced tab

Minimum security level required to

Synchronize servers Engr v \
Failover to a synchronized backup Engr v
Failover to an unsynchronized backup Engr v

System security and areas
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Permissions for System Security and Areas

Action LV1 LV2 OPER SUPV ENGR [MNGR
View areas Yes Yes Yes Yes Yes Yes
Configure and assign areas Yes
View area profiles Yes Yes Yes Yes Yes Yes
Configure and assign area profiles Yes

Configure and assign area code Yes

Configure area description Yes
View Operator’s ID and name Yes Yes Yes Yes Yes Yes
View Operator’s full details Yes Yes Yes
Configure Operators, excluding security level,
command segregation and area Yes
assignment
Configure Operator command segregation and
area assignment Yes
View sign on administration Yes Yes Yes Yes Yes Yes
Configure sign on administration Yes Yes

Points

Permissions for Points

Action LV1 LV2 OPER SUPV ENGR MNGR

View point information Yes Yes Yes Yes Yes Yes

Configure point information excluding Yes Yes Yes

descriptor and area

Configure point information descriptor and area Yes

Control points Yes Yes Yes Yes

View shifts Yes Yes Yes Yes Yes Yes

Configure shifts Yes Yes Yes

Configure shift management Yes Yes Yes

Initialize shift management Yes Yes

System hardware

Permissions for System Hardware

Action LV1 LV2 OPER SUPV ENGR MNGR

View Station, printer, channel, point server, Yes Yes Yes Yes Yes Yes

system interfaces, controller, DSA and redundant

server status

Modify Station, printer, channel and *1) Yes Yes

controller status
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(*1) Default setting (Supv) modified. In System Configuration -> Server Wide Settings - Security tab

Enabling and disabling hardware

Minimum security level required: Engr v @

Alarms and alarm management

Permissions for Alarms and Alarm Management

Action LV1 LV2 OPER | SUPV [ ENGR | MNGR
View alarms Yes Yes Yes Yes Yes Yes
Acknowledge alarms Yes Yes Yes Yes Yes
Enable and disable alarms server wide Yes
Configure server-wide setting for Alarm

Yes
return-to-normal only non-alarm states
View system alarm priorities Yes Yes Yes Yes Yes Yes
Configure system alarm priorities Yes
Configure server redundancy alarm Yes
priority
View server wide alarm color settings Yes Yes Yes Yes Yes Yes
Configure server wide alarm color settings Yes
View Alarm, EV(.ent. and Message Yes Yes Yes Yes Yes Yes
Summary permission
Configure Alarm, Event and Message Yes
Summary permission
Events and event archiving
Permissions for Events and Event Archiving
Action LV1 LV2 OPER [ SUPV | ENGR | MNGR
View events Yes Yes Yes Yes Yes Yes
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Archive / Restore events Yes Yes Yes Yes
Configure event archive parameters Yes

Groups and trends

Permissions for Groups and Trends

Action LV1 LV2 OPER | SUPV | ENGR | MNGR
View groups Yes Yes Yes Yes Yes Yes
Configure groups Yes Yes Yes
View trends Yes Yes Yes Yes Yes Yes
Configure trends Yes Yes Yes Yes
Reports

Permissions for Report Functions

Action LV1 LV2 OPER SUPV ENGR MNGR
View report definitions Yes Yes Yes Yes Yes Yes
Configure report definitions, excluding Yes Yes Yes
area code

Configure area codes on report definitions Yes
Request reports Yes Yes Yes Yes Yes Yes
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6.7 Control levels - Default access level for Data

Authority-Security level Configuration

Configure control level for each Operator

Configure control level for each point
Operator sign-on/sign-off security provides up to 255 control levels, to limit operator (in the broadest

sense e.g. Oper, Supv, Engr...) control of individual points.

- Control actions to a given point are only allowed if the control level configured in the operator profile

exceeds the level assigned to the point

- Applies to all access levels including manage

Authority

Security level Mngr 1 security level

Control level 259 assigned to the
Windows group

O Access for this Windows Group is disable Defines the confrol level assigned to the

Windows Group (from 0 to 255). The default
is 0. In order to be able to contrel a point an
operator must have a control level equal to or

The followi | ill be pri i t
he following alarms/events will be printed on their Stai Rl tian Wi Cobiol o) DEIG okt

[® Print LOW priority alarms [ Print jour

For each point, in CM block configuration - Server History tab. The Control level is defined

SYSTEM:CONTROLMODULE Block, SChM_FIC_WATER - Parareters [Py

Block Pins
Server History

Configuration Parameters
Server Displays

Projected Parameters
Main Arbitration

Access Levels

Control Level #

E |

In Chart view or faceplate of the displayed point in station, if the Control level configured for this CM

required is higher than the one defined for the logged user then the change is refused with a suitable system

message

DATAACQ:DATAACT,
DACA

Water Flow
GPM
NONE
AUTO

0

NORMAL
LINEAR

o

[}

st 100.00 cU4 I

Pv| 0.00 £U
0.00

DESC

EUDESC
HIALMTYPE
PVSOURCE
PV

PVSTS
PVCHAR
PLFILTTIME
LASTGOODPV

. ‘ORDERINCM 500

OP
(%)
V5l IMAN
VD lOPERATOR ~

v
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For the default parameters security levels of all C300 function Blocks or any items from the library in
Control Builder, please refer to the EPKS PKS User Manuals "Experion PKS R501 Documentation Center”

available with the system or with the online help.

See an example below:

E? Control Builder Library Help (EPDOC-X282-en-5004)

@allx =1 | 57 ] [or] [a] _[E[ EE & O
PR Ao Hide Back Frint  Options
ok Drerieree Contents] Index| Selal® Control Builder Library Help (EPDOC-X282-en-500A)
: T B Parameters = Poooc Parameters 5
Main Alarms Identification Dependencies Type in the keyword to find:
Alarm Limits PYHIALM. TP PVHIALM.TF
Trip Point Priority Se
PYHHALM. TP X List Topi N
NONE E Selopes Specific to DataAcq
PVHIALM.TP NaN | monE 0| Select Topic to display: Block(s)
PYVLOALM. TP ~. 0
NOHE l: E:jlflillAE o Description Process Variable (PV)
FYLLALM. TP NONE ~ ,E HLPILA] High Alarm Trip Point -
ROCPOSALM.TP NaN T o Defines the trip point
ADENEG o NONE E LE;'UAI for a PV High alarm.
NEGALM. [Nan | [NoNE  ~| [0 || LLPLal
BADPVALM.PR o]l = Data Type 64-Bit Real Number
) HIGH  ~| [0] | prepPvHIALM TP
PYHISIGCHG. TP
NaN PYHHALM.DBU Range NaN or
PYLOSIGCHG. TP NaN PYHHALM.TP
PYHHALM. TP PVILOALM.{W3 to
PVHIALM.DB PVHHALM.IR3
PYHIALM.DBU
PVHIALM. FL Default NaN
PYHIALM. FL
PYHIALM.FL Config Load Yes
PYHIALM.PR
PYHIALM. SV Active No
PYHIALM. TR Loadable
PYHIALM. TP
FPYHIALM. TP Access Engineer
PYHIALM. TP Lock
PYHISIGCHG.CT
PYLOALM.DB v Residence CEE
DEBY) Related
Parameters
Show Parameter Names oK Cancel Help

Advanced Parameter Security

Experion security levels can be customized to allow or deny access to individual point.parameters.
Therefore, even if the station or the operator is given full access to a particular asset, the operator may not
have access to all parameters of all points assigned to that asset. This feature is called advanced parameter

security.
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Advanced Parameter Security allows security levels to be created or customized. These security levels can

be configured to allow or deny access to point.parameters - on a parameter by parameter basis.

First of all Advanced parameter security is an option which must be enabled from the security tab of server-

wide settings

X Enable advanced parameter security |

To Configure Parameter Security Level
- Open Configuration Studio > System Access > Configure Advanced Parameter Security

Oper [modified)

1] t i d to this P. ter S ity Level

Supy [modified)
MLocal Operators
Engr

Mnar

Oper [(modified) is based upon the default "Oper" Parameter Security Level. with the following exceptions:

Library Block Parameter 4 Access
AUXILIARY TOTALIZER C1 X
AUXILIARY TOTALIZER CMDATTR -4
AUXILIARY TOTALIZER COMMAND ®
AUXILIARY TOTALIZER PYFORMAT b4
DATAACO DATAACO PYSOURCE ®
DEVCTL DEVCTL PYSOURCE ®
uTILITY DIGACO PYSOURCE ®

Note: Advanced parameter security will be defined at the beginning of the project according to the level of access,
which is mostly approved by default and does not need to be changed during the project. In certain cases, if high-
level access is required for ACTION in the control of a specific module, these issues can be resolved through the

control of the module.
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7 License Procedure

For collecting information about software license, you can refer to configuration studio and open view license

tab and read related license.

£ Configuration Studio

File View Tools Windows Help
o

@ Configuretion Explorer [ License Management - EPKSSERVER

§ EPKSSERVER

=-[§ EPKSSERVER

@] Stations and Consoles

& Printers

H# Control Strategy

H Baten

E§ Trends and Groups

] Displays

 System Access

A Alarm and Event Management
L History

[J Reports

£ Schedules

[® system Interfaces

[£] Advanced Options

£ Experion PKS Cluster Upgrade

Server Tasks

B View license]
BF Change or compare license

B* Export license

Database Administration
& Administer the control strategy database

Search

[Q Search the Server

[d Online data search

B EPKSSERVER EPKSSERVER\IG Mngr

In this section its show each section license:

# Configuration Studio
File View License Tools
& O

Ei Configuration Explorer |5 License Management - EPKSSERVER

EPKSSERVER license summary

Windows Help

w License Status
Server Active license

EPKSSERVER

A Unable to refresh license details, last updated: 9:35:44 AM

A\ server s not running, check server state and try again.

EPKSSERVER
Filter: All Licensed

w License certificate
Description

System number

License version

MSID/ESID

License description
Customer name

Generated date

Product name

Product

License version 2

Redundancy status

Independent

Active license
110307

EXP_PKS

Experion PKS Server

Export

For more detail you can export license with export button.

In case of add or change the license, should click on (change or compare) and select the license and add it to

software.
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« « 4 [ > IDEHGLOBAL > Documents + |0 | Search Documents »
Organize +  New folder = o @
Name . Date modified Type Size
st Quick access
| LISENCE 14 KB
v - ThisPC ] SM Controller.CC 948 k8

| SM153TEST.CAC

& Music
=1 Pictures
B Videos

& Local Disk (C)
¥ Network

<

File name: | LISENCE

v ‘ Al Files (**) >

7.1 License list

According to BOM of project these list of license will be consider for control system softw 01
Description Article number Vendor QTY
Experion Process Points (2000Points) EP-DPR0OZ2K Honeywell 1
Experion Scada Points (serial link signals)
(1000Points) EP-DSCO1K Honeywell 1
€300 (CEE) Redundant Control Solvers TC-SWCS30 Honeywell 3
Number of client Control Builders TC-SWCB31 Honeywell 1
Safety builder licens, SOE enable EP-BLSEO1 Honeywell 1
Display Builders EP-TDSPBD Honeywell 1
SM controller (all SM controller tags can be integrated
into experion servers/ C300 controllers with this FS-SMCT-200 Honeywell 1
license BOM
Console Stations EP-STACO01 Honeywell 6
Flex Stations License EP-STATO1 Honeywell 10
Multi Window Stations (dual monitoring) EP-SMWIN1 Honeywell 6
SOE Station (including Flex station license for log
sequence of event) EP-STATO1 Honeywell 1
Experion SW Rel R501 EP-PKS501 Honeywell 1
safety historian (Including Honeywell Safety Manager i Honevwell 1
& FSC Integration License for Activate safety historian) - fzoneywet =
MODBUS (RTU, PLUS, ASCII AND RTU) INTERFACE EP-IMDBUS Honeywell 1
Asset Manager PKS Base System AM-AMPS00-200 Honeywell 1
Asset Manager Asset 500 Analog Tag AM-AMAG5-100 Honeywell 1
Microsoft office Excel - Microsoft 20
Windows 10Pro - Microsoft 19
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Microsoft Windows server

Microsoft

1Y
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8 Tagnaming Convention

This section defines naming convention to be assigned for components of Experion system of this project.

A point built to represent a loop in a process control always consists of a Control Module and its component

blocks inside referred as Function Blocks. The same type of Function Blocks in different Control Module can have

the same name but it must be unique within its Control Module. Since Experion recognizes a Control Module tag

name as an independent tag, it must be unique throughout the entire system.

Both Control Module and Function Block tag has the same rule for its naming as follow:

e Control Module must have a unique tag name throughout the entire system.

Tag name can has up to 16 characters maximum.

e Tag name must begin with alpha character.

e Tagname can consist with alpha character, alphanumeric character and ‘_".

e A Function Block tag name must be unique within its associated Control Module name.

8.1 Physical Equipment Blocks Tag Names

The naming convention for this type of block is as follows:

8.1.1 Tag name for Control Processor Module (C300)

CTRLmm
Where

mm: 01~10, Controller no.

8.1.2 Tagname for Control Execution Environment (CEE)

CEE tag name is defined as follows:

CEEmm
Where

mm: 01~10, controller no.

CEE only resides in primary controllers.

8.1.3 IOLK Name

IOM tag name is defined as follows:

e JOLKYY_mm,1 for link01 and 2 for link02

Where
YY: Controller no

mm: 01~02, IOLINK no.
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8.1.4 IOTA Name

[HH][mm]
Where
HH: Module type:
Al Analog Input Module
AO Analog Output Module
DI Digital Input Module
DO Digital Output Module
mm: 01~40, IOM no.

Example: Al23

8.2 Functional Blocks Tag Names

8.2.1 10 Channel Block Name

10 channel block name shall always refer to the 10 LIST and P & ID as follows:

8.2.2 DACA Block Name
For single DACA block in a Control Module, the block will be named as follows:

DACA
For multiple DACA blocks in the same Control Module, the block will be named as follows:
DACAX
Where:
X:1,2,3,...etc
8.2.3 PID Block Name
For single PID block in a Control Module, the block will be named as follows:
PIDA
For multiple PID blocks in the same Control Module, the block will be named as follows:
PIDX
Where:
X:1,2,3,...etc
8.2.4 REGCALC Block Name
For single REGCALC block in a Control Module, the block will be named as follows:
REGCALCA

For multiple REGCALC blocks in the same Control Module, the block will be named as follows:
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REGCALCX
Where:
X:1,2,3,...etc

8.2.5 FANOUT Block Name
For single FANOUT block in a Control Module, the block will be named as follows:

FANOUTA
For multiple FANOUT blocks in the same Control Module, the block will be named as follows:
FANOUTX
Where:
X:1,2,3,...etc
8.2.6 FLAG Block Tag Name
For single FLAG block in a Control Module, the block will be named as follows:
FLAGA
For multiple FLAG blocks in the same Control Module, the block will be named as follows:
FLAGX
Where:
X:1,2,3,...A/B/Cetc
For more clarification Flags are given the name also like START / STOP etc.

8.2.7 DEVCTL Block Name
For single DEVCTL block in a Control Module, the block will be named as follows:

DEVCTLA
For multiple DEVCTL blocks in the same Control Module, the block will be named as follows:
DEVCTLX
Where:
X:1,2,3,...etc
8.2.8 AUXCALC Block Name
For single AUXACLC block in a Control Module, the block will be named as follows:
AUXCALCA
For multiple AUXCALC blocks in the same Control Module, the block will be named as follows:
AUXCALCX
Where:
X:1,2,3,...etc
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8.2.9 Logic Blocks Name
AND Block Name

For single AND block in a Control Module, the block will be named as follows:
ANDA
For multiple AND blocks in the same Control Module, the block will be named as follows:
ANDX
Where:
X:1,2,3,...etc
OR Block Name
For single OR block in a Control Module, the block will be named as follows:
ORA
For multiple OR blocks in the same Control Module, the block will be named as follows:
ORX
Where:
X:1,2,3,...etc
EQ Block Name
For single EQ block in a Control Module, the block will be named as follows:
EQA
For multiple EQ blocks in the same Control Module, the block will be named as follows:
EQX
Where:
X:1,2,3,...etc
GE Block Name
For single GE block in a Control Module, the block will be named as follows:
GEA
For multiple GE blocks in the same Control Module, the block will be named as follows:
GEX
Where:
X:1,2,3,...etc
GT Block Name
For single GT block in a Control Module, the block will be named as follows:
GTA

For multiple GE blocks in the same Control Module, the block will be named as follows:
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GTX

Where:

X:1,2,3,...etc
LE Block Name

For single LE block in a Control Module, the block will be named as follows:
LEA
For multiple LE blocks in the same Control Module, the block will be named as follows:
LEX
Where:
X:1,2,3,...etc
LT Block Name
For single LT block in a Control Module, the block will be named as follows:
LTA
For multiple LT blocks in the same Control Module, the block will be named as follows:
LTX
Where:
X:1,2,3,...etc
SEL Block Name
For single SEL block in a Control Module, the block will be named as follows:
SELA

For multiple SEL blocks in the same Control Module, the block will be named as follows:

SELX
Where:

X:1,2,3,...etc
SELREAL Block Name

For single SELREAL block in a Control Module, the block will be named as follows:
SELREALA

For multiple SELREAL blocks in the same Control Module, the block will be named as follows:

SELREALX
Where:
X:1,2,3,...etc
8.3 CM Name

Since a CM represents a point, so its naming shall always refer to P & ID and IO List as follows:
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YYLLLAAA[A]

Where

YY: Unit Code ,as per the I/0 schedule and P &IDs.
Y: Area Number, e.g.: 1, 2, etc. as per the 1/0 schedule / P &Ids. If there is no area No. or it is 0, then

“_” will be used.
LLL:  Instrument Type as per the [/0 schedule / P& Ids
AAA: Inst. / Control Loop Number

[A]: Some loop number ends with the alphabetic, eg. O for open, C for Close status of valve limit s/w

Eg:  10LIC400, etc.

For additional information, CM description can be defined to the maximum of 24 characters, including
spaces. It follows the description specified in database.

8.4 SCM Name

Since SCM contains some points related to a process control, e.g. shutdown logic, pump logic, etc. so the naming is

not specified for one particular point.
YYSCMLLLAAA
Where

YY: Unit Number, e.g.:, etc. as per the /0 schedule / P &lds

LLL: Loop Type as per the I/O Schedule

AAA: Control Loop Number without the alphabetical ending

Eg: SCM_30HCV001
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9 SYSTEM LIBRARY BLOCK TYPES

9.1 SERIES CI0O BLOCK TYPES

9.1.1 Al

Description

Provides standard analog interface to control function blocks,

-

%] SERIES_C_IO:AICHANNEL |
= 10FT12023
IOPTYPE Al_HART
I0P AIM0R
CHANNUM 5

e "y

PV
MaN

AI-HART
High Level Analog Input with HART, 16 Channel.
This block is used for the following Series C I[OMs:
CU-PAIHO1
CC-PAIHO1
Each input channel is capable of scanning (100 ms sampling) a standard analog input (0 to 100%) and
supporting digital data transfer using HART communications protocol.
The analog input point converts an analog PV signal received from a field sensor to engineering units for use by
other data points in the control strategy. To accomplish this function, the AI-HART point performs the following
functions.
«  Analog-to Digital Conversion
« PV Characterization

Range Checking and PV Filtering

PV Source Selection

Alarm Detection
Additionally, the IOM can issue HART protocol commands and receive data from HART capable devices. Device Id
data is read from the device and cached in the IOM. Dynamic and device variable data and device status is
collected from the device for use by the control system. IOM allows for servicing of any pass-through commands
issued from host/master devices.
Function

The analog input channel converts an analog PV signal received from a field sensor to engineering units for use
by other function blocks in the C300, and by the rest of Experion PKS

Inputs

Floating point value in engineering units.
Outputs

Floating point value in engineering units.

Associated Block
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Prior to loading, block must be "associated" with 1 channel of corresponding IOM block that interfaces with the
physical Al hardware module at execution runtime.

Parameters

ACCEPTDEV
ACCEPTRNG
ALMENBSTATE
ASSOCASSET
BADPVFL
CHANNUM
CJTACT
COMMAND
CONTAINEDIN
DAMPING
DECONF
DEVICELOCATION
DVRNGEXT
EURNGEXT
HARTVERSION
HCFGDEV
HCMDO00
HCMD12
HCMD13
HCMD14
HCMD16
HCMD48BT[1..200]
HCMD48NOTIFY[1..200]
HDEVID
HDEVMFG
HDEVREV
HDEVST
HDEVSTSTATUS
HDEVTYPE
HDEVTYPENAME
HDYNCC[1..4]
HDYNEU[1..4]
HDYNST[1..4]
HENABLE

HEXTDEVST

HLOCKBYPRIMARYMASTER

HLOCKPERMANENT
HLOCKSTATUS
HMAINTREQ
HMAXDEVVARS
HNCFGCHG
HNSMMINPRE
HPVCHNFLAGS
HPVMISM
HSCANCFG
HSCANOVR
HSLOTCC[1..4] (HART
Revision 6.0)
HSLOTST [1..4]
HSLOTVAL [1..4]
HTAG
HVARALERT
INPTDIR
IoP
IOPTYPE
JOURNALONLY
LRL
LRV
PNTFORM
PNTTYPE
PTEXECST
PV
PVCHAR
PVRAWHI
PVRAWLO
PVSTS
REDTAG
SENSRTYP
URL
URV
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9.1.2 Al Channel

Overview
The Al channel block represents a single analog input point on either an AI-HART or AI-LLMUX I/0 Module. The
type of analog input IOM needed is based on the:

o type of field sensor that is providing the input to the channel
e PV characterization options you select (as listed in the table in Determining PV Characterization):

Channels contained within AI-HL and AI-HART IOM is generally used for control points. Channels located in the
AI-LLMUX IOM are generally used for data acquisition points.

The analog input channel converts an analog PV signal received from a field sensor to engineering units for use

by other function blocks in the C300, and by the rest of Experion.

To accomplish this function, the analog input channel, as displayed in figure below, performs:
e Analog-to digital conversion
e PV characterization
e Open Wire Detection on 4-20 mA inputs (configured as 1-5V) only
e Range Checking and PV filtering

e PV source selection
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Analog Input conversion

Determining PV Characterization

The PV signal received from the field is characterized based on the entries that you make for the parameters:

e SENSRTYP
e PVCHAR
e PVTEMP
e INPTDIR, and
e TCRNGOPT
The input PV signal is:
3. to a raw PV signal (PVRAW) whose units can be %, ratio, millivolts, microvolts, or milliohms depending

on the entry made for the SENSRTYP parameter

4. converted to the engineering units
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The engineering unit conversions that are performed in the AI-HL, AI-HART and AI-LLMUX points are listed in

the table below.
Sensor type AI Module |PVCHAR PVRAW PVCALC |Bad PV
{SENSRTYP) type Options {note 1) {note 2) |detection
0-5-v AI-HL® Linear square rt. |percent EU Range check on
(D to 5 volts) Al-HART PWCALC
(PAIHO1
anly)
P4 2 W AT-HL® Linear square rt. |percent EU Range check on
(0.4 to 2 volts) Al-HART PVCALC,
(PAIHO1 Checks for open
only) input
1_5 W AI-HLE Linear square rt. |percent EU Range check on
(1to 5 wvolts and |AI-HART Device Range PWVCALC.
4 to 20 mAjE:I Checks for open
input
0_100_mv AT-LLMUX Linear millivolts EU Range check on
(0ta 100 mV) (note 3) |PVCALC
Thermacpl AT-LLMUX See PVCHAR microvaolts EU Range check on
(Thermocouple) for complete list PWVCALC. Open
thermocouple
detection
RTD AL-LLMUX See PVCHAR for | milliohms EU Range check on
complete list PVCALC

Al engineering unit conversions

Determining Thermal Conversion

Thermal linearization is performed on thermocouple and RTD input types. All thermocouples (#therm) listed in

the PVCHAR parameter definition, are supported by the analog input point. The range of the thermocouple type

used with the AI-LLMUX channel can be increased by selecting Extended as the entry for the TCRNGOPT

parameter.

The AI-LLMUX channels calculate the reference junction compensation from the measured reference junction

output level. This value is stored and then later converted back to microvolts, with respect to 0 degrees C, for

each thermocouple that is to be compensated. The cold-junction reference compensation (PVREF]N) parameter

is expressed in microvolts for the specified thermocouple and is added to the microvolt value for PVRAW.

All RTDs (*RTD) listed in the PVCHAR parameter definition, are supported by the analog input point:

For an RTD, the AI-LLMUX channels calculate the lead-wire compensation and then subtract the value from

PVRAW. The maximum allowable lead-wire resistance and intrinsic safety barrier resistance for the RTDs are

listed in the table below.
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Maximum allowable lead | Maximum allowable
resistance - Note 1 intrinsic safety barrier
{units are ochms) resistance

{units are chms)

RTD type Entire loop |Per leg Entire loop Per leg
Pt:100 DIN characterization 20 10 18 18
Ft:100 115 characterization 20 10 18 18

Mi: 120 Edison type 7 20 10 18 18
characterization

Cu: 10 SEER Standard 20 10 0 0
characterization

Mote 1: Froper compensation for lead-wire resistance depends on the resistance being equal
in each leg of the RTD. This includes resistance due to lead-wire resistance and intrinsic
zafety barriers. No provision i made to compensate for lead-wire resistance mismatch or
intrinsic safety-barrier resistance mismatch. Both the lead resistance and the intrinsic-safety-
barrier resistance are allowed simultaneously when connected to an RTD in a Division 1
area.

RTD lead wire characteristics

Open Wire Detection
The open wire diagnostic detects and annunciates broken field wires. In addition, a seemingly valid PV from a
channel diagnosed as having a broken-wire will not be made available (thus preventing incorrect control action).

Open Wire Detection is available with AI-HART module.

If open wire detection is enabled (OWDENBL = ON) and the IOM detects the broken-wire condition, then
e Soft Failure 179 “Open Wire Detected” is generated, and
e PVRAW and PVAUTO will consequently be set to NaN.

Checking and Filtering PV Range

PV range checking ensures that the PVCALC output of PV characterization is within the limits defined by
parameters PVEXEULO and PVEXEUHL. If either of the limits is violated, the output of the PVAUTO is set to NaN if
clamping has not been specified. If clamping has been specified, the output of the PVAUTO is clamped to
PVEXEUHI or PVEXEULO, except when PVRAW, PVCALC, and PVAUTO will consequently be set to NaN.

If the range-checked and filtered value is less than the value specified by the user-configured LOCUTOFF
parameter, the final output called PVAUTO is forced to PVEULO.
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First-order filtering is performed on PVCALC, as specified by the user through parameter TF (filter lag time).

9.1.3 AO
Description

Provides a standard analog output signal for operating final control elements.

E SERIES_C_ICtADCHANMEL
= 10FV12023 |~

IOPTYPE AO_HART
0P AO03R
CHANNUM 4

AO-HART

Analog Output with HART IOM, 16 channel.
This block is used for the following Series C IOMs:
CU-PAOHO1
CC-PAOHO1
Each channel is capable of supplying a standard analog output (4 to 20mA) and supporting digital data transfer
using HART communications protocol.
To accomplish this function, the AO-HART point performs the following functions.
Analog-to Digital Conversion
PV Characterization
Range Checking and PV Filtering
PV Source Selection
Alarm Detection
The IOM can issue HART protocol commands and receive data from HART capable devices. Device Id data is read
from the device and cached in the IOM. Dynamic and device variable data and device status is collected from the

device for use by the control system. IOM allows for servicing of any pass-through commands issued from

host/master devices.
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Function

The AO channel block converts the output value (OP) to a 4-20 mA output signal for operating final control

elements such as valves and actuators in the field. The OP parameter value can be controlled from a Experion

PKS regulatory point, the operator, or an SCM.

Inputs

Only one control block can interface to this block.

Outputs

Floating point value in engineering units.

Associated Block

Prior to loading, block must be "associated"” with 1 channel of corresponding I0M block that interfaces with

physical AO hardware module at execution runtime.

Parameters

ACCEPTDEV
CHANNUM
COMMFAILFL
CONTAINEDIN
DEVICELOCATION
FAULTOPT
FAULTVALUE
HALARMENABLE
HARTVERSION
HCFGDEV
HCMDOO
HCMD12
HCMD13
HCMD14
HCMD16
HCMD48BT[1..200]
HCMD48NOTIFY[1..200]
HDEVREV
HDEVST
HDEVST
HDEVSTSTATUS
HDEVTYPE
HDEVTYPENAME
HDYNCC[1..4]
HDYNEU[1..4]
HDYNST[1..4]
HENABLE
HEXTDEVST

HLOCKBYPRIMARYMASTER
HLOCKPERMANENT
HLOCKSTATUS
HMAINTREQ
HMAXDEVVARS
HNCFGCHG
HNSMMINPRE
HPVCHNFLAGS
HSCANCFG
HSCANOVR
HSLOTCC[1..4] (HART Revision
6.0)
HSLOTST[1..4] (HART Revision
6.0)

HSLOTVAL [1..4]
HTAG
HVARALERT
10P
IOPTYPE
INITREQ
INITVAL
OoP
OPCHAR
PNTFORM
PNTTYPE
PTEXECST
REDTAG
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9.1.4 AO Channel

Overview
SVP_AO channel supports unipolar and bipolar current outputs in addition to the standard 4-20mA analog

output. It converts the output value (OP) to the output signal for operating the final control elements, such as
valves and actuators, in the field. It accepts inputs only from ENHGENLIN block executing in the C300 - 20mS

CEE Controller.

To convert the OP value to a configured signal value, the SVP_AO channel performs
e Direct/Reverse Output Function
e Nonlinear Output Characterization

Determining Output Characterization
Output characterization can be implemented only if the OPACTION parameter is configured as “FullValue.”
The OP value is calculated when the OPACTION parameter is configured as “FullValue” as follows:
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AO block execution diagram when OPACTION is “FullValue”

Determining Direct/Reverse Output

The OPTDIR (output direction) parameter allows you to specify whether the output of the data point is “Direct or
Reverse” when OPACTION is configured as “FullValue.” When OPACTION is configured as “Incremental,” the
OPTDIR is grayed out and its value is “Direct.” The following table lists the OP value mapping based on the

OPTDIR value.
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OPTDIR value OP value mapping
Direct OF 0% maps to OPLOCURRENT
OF 100% maps to OPHICURRENT
Reverse OF 0% maps to OPHICURRENT
OPF 100% maps to OPLOCURRENT
AO OPTDIR processing

Determining Modes

The MODE parameter determines the operating mode for the channel block. The following operating modes are

applicable to the both AO and DO channel blocks:

e Manual (Man) - provides the operator or the program with direct control over the output value of

the channel, regardless of any continuous control strategy.

e (Cascade (CAS) - data point receives its output value from a primary data point.

However, if the OPACTION is configured as “Incremental” and MODE is changed to “MAN,” the AO drives

OPBIASCURRENT, until the operator manually enters a new OP value.

For implementation of fail-safe status in this block, its should be refer to related faceplate or PIDA block, in this

case they shown MODE BAD or BAD PV or BAD CTL. For more detail refer to following figures.

1032L1C0166
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0.0l L]
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9.1.5 DI

Description
Provides a standard digital interface to control blocks.

*
a SERIES_C_IO:DICHANNEL
10ZSL11004
IOPTYPE DI_24
IOP DI0BR
CHANNUM 24

Py
OFF

DI-24

Low Voltage Digital Input (24 volts DC); 32 Channels
This block is used for the following Series C IOMs:
CU-PDILO1

CC-PDILO1

Function

The DI channel block converts a PVRAW signal received from the field to a PV that can be used by other data
points in the Experion PKS system.

Inputs
Digital (PV) signals received from the field,

Outputs

PV status value that can be used by other data points in system,

Associated Block

Prior to loading, block must be "associated" with 1 channel of corresponding IOM block that interfaces with
physical Digital Input hardware module at execution runtime.

Parameters
ALMOPT Iop
BADPVFL IOPTYPE
CHANNUM PNTFORM
CONTAINEDIN PNTTYPE
DEBOUNCE PTEXECST
DEVICELOCATION PV
DITYPE PVSOURCE
DLYTIME PVSRCOPT
EVTOPT REDTAG
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9.1.6 DI Channel

Overview

The DI channel block represents a single digital input point on the SVP - DI channel block. The SVP - DI channel
block converts a digital PVRAW signal received from the field to a PV that can be used only for Turbine Control

solutions.
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Determining Status Digital Input Channel
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Speed Digital Input conversion

For this digital input type, the PVAUTO value represents the state of the raw input signal after the direct/reverse

conversion is performed. The status digital input channel is selected by setting the DITYPE parameter to “Status,’

and this block can be configured for PV source selection.

1

The current PV state is available as an input to logic blocks and other Experion PKS control function blocks. It is

also available for SP - DO permissive check configuration parameters.

PV Source Selection - The PV source parameter (PVSOURCE) option determines the source of the PV for a status

input channel. The source can be

e PVinput from the field (PVRAW),

e PV state entered by the operator (PV manual), or
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e PV supplied by a user program (PV substituted).

PVSOURCE has no effect on the DITYPE of the digital input channel if PVSOURCE is AUTO, and PV tracks PVRAW.

Determining Latched Digital Input Channel
To capture the occurrence of momentary digital inputs, such as from pushbuttons, the digital input channel is

configured as a latched input.

Configuring the channel as latched is accomplished by setting:

e DITYPE to “Latched”

When the digital input channel is configured as a latched input channel, an input pulse that is ON for a minimum
of 5 milliseconds is latched TRUE for 1.5 seconds. This ensures that any control function block, that needs to

monitor this input, executes at least once during the time that the signal is latched.

Open Wire Detection
The SP - DI channel supports open wire diagnostics to detect and annunciate broken field wires. In addition, PV

is displayed as “BAD” to prevent incorrect control action.

Ensure that a bleed resistor (~ 22k) resistor is installed at the switching device providing the switched signal. If
this resistor is not installed and open wire detection is enabled (OWDENBL = ON), a false open wire alarm is

generated whenever the input device is not closed (i.e., PVRAW = OFF).

If open wire detection is enabled and the IOM detects the broken-wire condition,
e Soft Failure 179 “Open Wire Detected” is generated, and

e PVRAW and PVAUTO is set to OFF

The DI channel supports PV flag with reset option, which can be used as an interlock option in the SPD - DO

channel block.
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9.1.7 DO

Description

Generates status output [0 or 1), pulsed output (ON or OFF) for specified pulse time based on origin of input and

parameters.

DO-24B

S0

o]

" u SERIES_C_IO:DDCHANNEL\
10HN11004A
IOPTYPE DO_24B
10P DO0SR
CHANNUM 5
DOTYPE Status
L v

Bussed Low Voltage Digital Output (24 volts DC); 32 Channels

This block is used for the following Series C IOMs:

CU-PDOBO1
CC-PDOBO1

Function

The DO channel block provides a digital output to the field based on the origin of the input and the configured

parameters,

Inputs

SO, PO, ONPULSE, or OFFPULSE value from

e asingle Regulatory Control block

e an operator input

e aprogram

e an SCM block

Outputs

Digital (Boolean) value or pulsed (real) value.

Associated Block

Prior to loading, block must be "associated" with 1 channel of corresponding IOM block that interfaces with

physical DO hardware module at execution runtime.
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Parameters
CHANNUM INITREQ
COMMFAILFL 10P
CONTAINEDIN IOPTYPE
DEVICELOCATION opP
DOSTYPE PNTFORM
DOTYPE PNTTYPE
FAULTOPT PTEXECST
FAULTVALUE REDTAG
SO
SOREADFAIL

9.1.8 DO Channel

Overview

The digital output channel provides a digital output to the field, based on the origin of the input and the

configured parameters.

There are four types of digital output points:

e status output (SO) - the default type,

e pulse-width modulated (PWM) output,

e pulse-on output (PULSEON), and

e pulse-off output (OFFPULSE)

The DOTYPE parameter determines the output type. The PWM type is used in combination with RegCtl

algorithms to provide true proportional control. The status and pulsing output types are for digital outputs that

are connected to device control blocks.

Actual output action can be:

e status,

e Jatched or

e momentary
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[t is dependent on the configuration of the device control point.
A functional diagram of the digital output channel is displayed below.
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Digital output conversion
Determining Status Output type

The status output type can be controlled from a:

e device control block output,

e logic block output, or

e RegCtl block (that has been configured for the PosProp algorithm)

as determined by the parameter connection.
Determining On-Pulse and Off-Pulse Output type
The On-Pulse and Off-Pulse output types can be controlled from:

e adevice control block output,
e alogic block output, or

e a RegCtl block (that has been configured for the PosProp algorithm) as determined by the parameter

connection.

Pulsed operation (pulse on or pulse-off) can be obtained by linking the output connections to the ONPULSE and




b

> C RN —=
K (S Ol WIgi Bl 9 CudlugS .@ & | =

:Y: el oo 4l 9 o Y mlaw v
NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software

BK-HD-GCS-C0O-0031_01

0395 S L oS yole OVagud Ay

e £ Jbyw S 359 31 158 : dxio o leds

BK GCS IGK 120 IN

SP 0002 VOO0

OUTPUIT

QUTPUT

OFFPULSE parameters, respectively.

O e [0 04600 SR ] g

DUTPUT

QUTPLT

O WEE 00600 Econds] ——

On-Pulse and Off-Pulse Output types

The Status Output (SO) setting is impacted by the ONPULSE and OFFPULSE parameters as indicated in the

following table.

Parameter

Status Output (S0) settin

If SO is set to 0.0

OMNPULSE

On - for specified duration

S0 1= immediately set to OFF

OFFPULSE

Off - for specified duration

S0 iz immediately =et to ON

Setting DOTYPE to ONPULSE or OF

FPULSE

To provide consistent and safe behavior, the following occurs when setting DOTYPE to either ONPULSE or OFF

PULSE.

If

Then

MODE is MAN

the ONPULSE and OFFFULSE parameters only accept
operator writes, (Program access level writes and
MOT all other writes are accepted.)

operator access level writes to S0 are accepted and
writing SO terminates an active pulse.

PTEXECST is ACTIVE

quiescent state

changing MODE to CAS sets the output to the

FTEXECST is ACTIVE

always sets the output to the guiescent state

Setting DOTYPE to ONPULSE or OFFPULSE

Determining Modes

The MODE parameter determines the operating mode for the channel block. The following operating modes are

applicable to the both DO and AO channel blocks:
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e Manual (Man) - provides the operator or the program with direct control over the output value of the

channel, regardless of any continuous control strategy.

e (Cascade (CAS) - data point receives its output value from a primary data point.

Determining Output Verification

Outputs are verified by periodically reading back the value on the output screw and comparing the read back

value with the database value. This includes an output wiggle (for the safety system) to prove they are not stuck

in any one state.

Determining Over-current protection

Digital outputs are protected from inadvertent over-current conditions. If a DO channel consumes more current

than it should the IOM posts a soft failure and sheds to manual control. Supervisor intervention is required to

return the channel to normal operation. Over-current conditions are typically the result of a shorted device or

capable.
Comparing parameters between Series C and PMIO that support DO
The following parameters are:
e specific to DO and found on various tabs on the DO channel block.

o work identically to the same named PM I/0 counterparts.

DO supported parameters for current Series C I/0
that work identically to the same named PM I/0 parameters

OFTDIR SOINITWVAL COMMFAILFL
50 OMPULSE, OFFPULSE FERICD
SOREADFAIL OF, OPINITWAL

For implementation of fail-safe status in this block, its should be refer to related faceplate or DEVCTLA block, in
this case they shown MODE BAD or BAD PV or BAD CTL. For more detail refer to following figures.

1032AMO202A

PV oP
=1 C Run (e
S0 0O Stop (O
& BadPv 2|
@ LocALMAN
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%
Sloa|og|c
i DEVCTL:DEWCTL
o DEVCTLA
""""" ORERG] =" " TPagez” T
i
OPCMDIN | HIALM.TYPE BadPv

OFF| MODEATTR OFERATOR

CATLY INITMAN OFF

QOFF )| P Fault

i | oF Stop

i )

o)

il

[taTi]
OFf

9.10 FUNCTIONAL BLOCK TYPES

9.11.1FLAG

Description

The FLAG function block provides storage for a single 2-state value. The value can be accessed as a simple

Boolean (Off or On) using the PVFL parameter, or as one of two user-configured State values (for example,

Running and Stopped) through the PV parameter. It looks like this graphically.

Supports pulse length measurement in all channels.

channels.

Does not support pulse length measurement in the last two

of PICHANNEL block.

Supports configuration of all eight channels through use

channels.

Needs two blocks for configuring channels:

*  Pulse Input Channel block for configuring the first six

*  Pulse Input Channel with Fast Cutoff block for
configuring the last two channels.

types.

The last two channels can be configured as Pulse Input
channel types or Pulse Input with Fast Cutoff channel

with Fast Cutoff channel types.

The last two channels can be configured only as Pulse Input
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UTILITY:FLAG
FLAGA
NORMAL NONE

Function

Used to define two separate states (for example, Running/Stopped, Off/On) to indicate status of a particular

input.

There are 2 user-configurable state descriptors, STATETEXT[0] and STATETEXT|[1] which are used to describe
STATEO and STATE1 respectively.
Current state of flag can be changed/read using PVFL (Boolean) or using PV (either STATETEXT][O0] or

STATETEXT[1]).

Block also supports:

configurable access lock which determines who can write a value to the block (such as operator, engineer, or

other function block). an Off-Normal Alarm whereby one of the flag's states is configured as the normal state;

whenever the flag changes state, the Off-Normal Alarm is generated.

Input/Output

The block has one output flag (PVFL). But, all block pin parameters are available to be exposed and connected to

using Control Builder graphical connections.

9.10.2 FLAGARRAY

Description

The FLAGARRAY function block provides storage for up to 1000 2-state values. The value can be accessed as a

simple Boolean (Off or On) using the PVFL[n] parameter.
Where "n" is the number of the flag. It looks like this graphically:

Function

MNFLAG

UTILITY: FLAGARRAY

FLAGARRAYA

1

Used to define two separate states (Off/On) to indicate status of a particular input.
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Number of flag values (NFLAG) is user configurable.
Current state of flags can be changed/read using flag value (PVFL[n]) (Boolean).

Block also supports configurable access lock which determines who can write a value to the block (such as an

operator, engineer, or other function block).

Input/Output

The block has up to 1000 output flags(PVFL[n]). But, all block pin parameters are available to be exposed and

connected to using Control Builder graphical connections,

9.10.3 NUMERIC

Description

The NUMERIC block provides storage for a floating-point value which is accessible through the PV configuration

parameter. It looks like this graphically.

UTILITY:NUMERIC

NUMERICA

=
MaM

Function

Used to store up to 8 bytes of a floating point value within defined upper and lower limits for use in a control

strategy.

Configurable high and low limits are also provided.

Also supports a configurable access lock which determines who can write a value to the block (such as operator,

engineer, other function block).

Input/Output

The block has one output (PV). But, all block pin parameters are available to be exposed and connected to using

Control Builder graphical connections.

9.10.4 NUMERICARRAY

Description

The NUMERICARRAY block provides storage for up to 200 floating point values which are accessible through the

corresponding PV configuration parameter (PV[n]).

n_n

Where "n" is the number of the numeric. It looks like this graphically:
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UTILITY-NUMERIGARRAY
NUMERICARRAYA
NNUMERIC 1

The NUMERICARRAY block outputs (PV[n]) can be used as source parameters to provide predefined analog

constants to other function blocks. A bad numeric output parameter typically has the value NaN (Not-a-Number).

The block supports these user configurable attributes.

A configurable Access Lock (ACCLOCK) which determines who can write a value to the block (such as operator,

engineer, or other function block).

A configurable PV Format (PVFORMAT) which lets you select the decimal format to be used to display the PV[n]
values. The selections are DO for no decimal place (-XXXXXX.), D1 for one decimal place (-XXXXX.X), D2 for two
decimal places (-XXXX.XX), and D3 for three decimal places (-XXX.XXX). The default selection is D1 for one

decimal place.

A configurable Number of Numeric Values (NNUMERIC) which lets you specify the desired number of numeric

values to be supported.

Input/Output

The block has up to 200 outputs (PV[n]), depending on the number of numeric values (NNUMERIC) configured.

But, all block pin parameters are available to be exposed and connected to using Control Builder graphical

connections.

9.10.5 DIGACQA (Digital Acquisition)

Description

The Digital Acquisition function block, available under "Utility" in the function block library, uses a combination

of a DICHANNEL and SEL/FLAG when PVSOURCE is defined by the operator. The Digital Acquisition block

receives input from DI Channel block and allows the user to define the PVSOURCE. This block is independent of

the Channel type feeding the block. The following is a graphical representation of the Digital Acquisition function

block.

Inputs

UTILITY:D IGACC‘.\

DIGACQA
IN PWFL
oFF NORMAL NONE ore?
PVSRCOPT ONLYAUTO
PV3SOURCE AUTO
LS v
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IN - Input parameter.

Outputs

PV - Current selected input based on the PVSOURCE selection

PVFL - Actual State Flag
INVPVFL - Inverted State Flag

Function

Enables better utilization of processor computing and memory resources.

Supports alarm generation when the current process variable state differs from the configured NORMAL state,

Parameters

BADPVALM.FL
BADPVALM.PR
BADPVALM.SV
DABLOCKSINCM
HIALM.PR
HIALM.SV
HIALM.TYPE
IN
INALM
INVPVFL
NAME
NORMAL
OFFNRMALM.FL
OFFNRMALM.PR

OFFNRMALM.SV
PV
PVAUTOFL
PVFL
PVSOURCE
PVSRCOPT
PVSTS
PVSTSFL.BAD
PVSTSFL.MAN
PVSTSFL.NORM
PVSTSFL.UNCERTN
STATEO
STATE1
STATETEXT][0..1]

9.10.6 DACA (Data Acquisition)

Description

The DATAACQ (Data Acquisition) block processes a specified process input value (P1) into a desired output value

(PV). It looks like this graphically.

P1
-

MaM

DATAACQ:DATAACC

PVSRCOPT
P1FILTTIME

PVEULO
PVEUHI

daca

ONLYAUTO

0
0
100

o

Function

Mal



file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-205.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-206.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-207.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-602.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1109.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1110.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1111.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1232.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1343.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1406.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1813.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-1849.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2000.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2002.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2003.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2457.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2466.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2487.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2548.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2551.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2552.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2560.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2561.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-2562.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-3142.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-3143.htm%23TopOfPage
file://///amir-pc/pstserver/Knowledge_Builder/Docs/Experion%20R400/TPS/cbpr-3145.htm%23TopOfPage

NP UL\ —
“ S (B Ol g gl 31 9 culugS .@ ( b ) [ =

:7: eVl cod disl g o Y mhaw 40
NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
03on | o s | oviiole | CMed | by | e gs | i | 4k 359 i 165 axmio oyl

BK-HD-GCS-C0O-0031_01
- BK GCS IGK 120 IN SP 0002 VOO0

The DATAACQ block is normally configured to fetch an analog input from an Al Channel function block. As shown

in the following figure, it performs the following major functions:

e Input Processing - fetches input data from another block through process connections, checks its validity,
and updates input parameters P1 and P1STS as appropriate.

e PV Characterization - converts input parameter P1 to Engineering Units, when the user configurable PV
Characterization option is configured as Linear or Square Root. The converted P1 value is stored in a

read-only parameter (P1EU).

e Filtering and Clamping - performs filtering and clamping on the read-only parameter P1EU and stores the
result in PVAUTO. There are user configurable parameters associated with both the filtering
(P1FILTTIME) and clamping (P1CLAMPOPT) functions.

o Low Signal Cut Off - Applies a user configurable low signal cut off limit to the PVAUTO value after filtering
and clamping.

e PV Source Selection - normally copies the filtered and clamped value of PVAUTO to the output PV, but
also allows for instances where the operator or user program can store to PV, if the user configurable PV

Source selection is configured for MAN or SUB, respectively.

e Alarm Processing - generates alarm flags when PV exceeds any of a number of user specified alarm trip

points for longer than a designated time interval.

These functions are discussed in more detail in the following paragraphs.
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P1 Source

ki

Input Processing

P1. P1STS

Py
Characterization

PEU, P15TS

Clamping and
Filtering

PVALITO,
PYALITOSTS

Low Signal
Cut Off

Operator (MAN) or ;:.ﬁg"?m
-

User Frogram (SUB)
PV Source
PV Store Selection
P, PVSTS

Alarm Processing

PV, PVSTS
PV Cutput

Input
The DATAACQ block requires one process input value - P1. P1 must be brought from another block.

Input ranges and limits

PVEUHI and PVEULO define the full range of P1 in engineering units.

PVEUHI represents the 100% of full-scale value.

PVEULO represents the 0% of full-scale value.

PVEXHILM and PVEXLO.LM define the high and low limits of P1 in engineering units.

If P1 clamping is desired (P1CLAMPOPT = Enable), the DATAACQ block clamps the input within the range
defined by PVEXHILM and PVEXLOLM:

Alarm processing

The DATAACQ block may be configured to generate an alarm when PV exceeds one of the following trip points
(HIHI, HI, LOW, LOWLOW) for more than a specified time:

Bad PV alarm
The DATAACQ block may be configured to generate a "Bad PV" alarm if PV = NaN (Not a Number).

Parameter
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ALMDB PVHHALM.TM
ALMDBU PVHHALM.TP
ALMTM PVHIALM.DB
BADPVALM.FL PVHIALM.DB
BADPVALM.PR PVHIALM.DBU
BADPVALM.SV PVHIALM.FL
DESC PVHIALM.PR
EUDESC PVHIALM.SV
HIALM.PR PVHIALM.TM
HIALM.SV PVHIALM.TP
HIALM.TYPE PVHISIGCHG.CT
INALM PVHISIGCHG.TP
INSBLOCK]1..10] PVLLALM.DB
INSFAILFL PVLLALM.DBU
INSFAIL.PR PVLLALM.FL
INSFAIL.SV PVLLALM.PR
LASTGOODPV PVLLALM.SV
LOCUTOFF PVLLALM.TM
NAME PVLLALM.TP
ORDERINCM PVLOALM.DB
NUMINSERT PVLOALM.DBU
P1 PVLOALM.FL
P1CLAMPOPT PVLOALM.PR
P1EU PVLOALM.SV
P1FILTINIT PVLOALM.TM
P1FILTTIME PVLOALM.TP
P1STS PVLOSIGCHG.CT
PV PVLOSIGCHG.TP
PVAUTO PVP
PVAUTOSTS PVSOURCE
PVCHAR PVSRCOPT
PVEUHI PVSTS
PVEULO PVSTSFL.BAD
PVEXHIFL PVSTSFL.MAN
PVEXHILM PVSTSFL.NORM
PVEXLOFL PVSTSFL.UNCER
PVEXLOLM PVVALSTS
PVFORMAT ROCNEGALM.FL
PVHHALM.DB ROCNEGALM.PR
PVHHALM.DBU ROCNEGALM.SV
PVHHALM.FL ROCNEGALM.TP
PVHHALM.PR ROCPOSALM.FL
PVHHALM.SV ROCPOSALM.PR
ROCPOSALM.SV

ROCPOSALM.TP
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9.10.7 PID Controller (PIDA)

Description

The PID block is a regulatory control block that operates as a proportional-integral derivative (PID) controller. It

supports the Ideal form of calculating the PID terms. The Ideal form is often called the digital-computer version

of the PID controller. The PID block looks like this graphically:

Py
O
MaN

sP

{

NORMMODE
NORMMODEATTR
CTLEQN

REGCTL:PID

pida

NONE
NONE
EQA

The PID block has two analog inputs - a process variable (PV) and a set point (SP). The difference between PV

and SP is the error and this block calculates a control output (OP) that should drive the error to zero.

The following equations are supported:

Proportional, Integral, and Derivative (PID) on the error

«  Proportional and Integral (PI) on the error and Derivative (D) on changes in PV

+ Integral (I) on the error and Proportional and Derivative (PD) on changes in PV

Integral (I) only
Proportional (P) only

The PID block may be used in a single control loop or with multiple PIDs in a cascade strategy. The following

figure shows two PID controllers being used for simple cascade control where the output of a temperature

controller is used as the set point of a flow controller.
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Function

A PID requires two inputs - a process variable (PV) and a set point (SP):

PV is typically pulled from a Data Acquisition (DATAACQ) function block which performs PV limit checking and
alarming.

SP is pulled from another function block, or stored by the operator or a user program.

If SP is pulled from a primary, the PID's Mode must be Cascade; and if it is stored by the operator or a user
program, Mode must be manual or automatic. If Mode is Cascade, the PID must perform timeout checking on SP

(to make sure the primary is periodically updating it).

Single PID Loop
The following figure and its companion callout description table show a sample configuration that uses a PID
block to form a single control loop for quick reference. The view in following figure depicts a loaded

configuration in Monitoring mode.
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Cascade PID Loop

The following figure and its companion callout description table show a sample configuration that uses two PID

blocks to form a cascade control loop for quick reference. The view in the following figure depicts a loaded

configuration in Monitoring mode
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Operating modes and mode handling

The PID block operates in the following modes:

MAN (Manual)

If mode is Manual, OP may be stored by the operator or a user program; PV and SP are ignored - if a primary
exists, it goes to the initialized state.

AUTO (Automatic)

If mode is Automatic, SP (or SPP) may be stored by the operator or a user program; if a primary exists, it goes to
the initialized state. SP contains set point value in engineering units and SPP contains the value in percent.

CAS (Cascade)

If mode is Cascade, SP is pulled from a primary; if the primary is off-control (that is, inactive or initializing) or the
connection is bad, the PID block invokes timeout processing.

Required inputs

The required number of inputs is determined by the mode of the PID block.

If Mode is Cascade, two inputs are required - PV and SP.

If Mode is Automatic or Manual, only PV is required.

SP is an initializable input; PV is non-initializable.

PV must be pulled from another block; you cannot store to it - typically it is connected to the output of an

auxiliary or data acquisition (DATAACQ) block.
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If Mode is Cascade, SP is pulled from another block; if Mode is Automatic, it may be stored by the operator or a
user program.

The PID block may have one primary or none, depending on whether SP is configured or not; there is one
primary per initializable input,

Input ranges and limits

You must specify a PV engineering unit range, PVEUHI and PVEULO.

PVEUHI and PVEULO define the full range of PV in engineering units.

PVEUHI represents the 100% of full scale value.

PVEULO represents the 0% of full scale value.

PVEUHI and PVEULO also define the engineering unit range of SP - PV and SP are assumed to have the same
range.

The PID block assumes PV is within PVEUHI and PVEULO - it applies no range check - however, PV typically
comes from a data acquisition (DATAACQ) block which applies its own limit and range check.

SPHILM and SPLOLM define set point operating limits in engineering units.

The operator is prevented from storing a set point value that is outside these limits; if the primary or a user
program attempts to store a value outside of the limits, the PID block clamps it to the appropriate limit and sets
the primary's windup status.

SP contains set point value in engineering units and SPP contains the value in percent.

If Mode is Automatic, the operator or a user program may store to either SP or SPP.

Output ranges and limits

CVEUHI and CVEULO define the full range of CV in engineering units.

If the PID block has a secondary, its CV range must be the same as the secondary's input range - if this PID
function has a secondary, it brings the secondary's input range through BACKCALC and sets its CV range to that.
If the PID block has no secondary, CVEUHI and CVEULO must be specified.

Direct or reverse control

A PID block may be configured for direct-control action or reverse-control action.

Changing the control action effectively changes the sign of the gain.

With direct-control action, an increase in the error (PV - SP) increases the PID output (CV).

With reverse-control action, an increase in the error (PV - SP) decreases the PID output (CV).

For example, if SPP = 50% and PVP = 51%, then the error is 1%. With direct-control action, if PVP changes to
52%, the error increases causing CV to increase.

With reverse-control action, if PVP changes to 52%, the error increases causing CV to decrease.

Control equation type and PID coefficient

Default type of controller for all loops is EQB in control equation type.

All of type are shown in following figure:
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& Eqguation A:

& Equation B:

s Equation'C:

e Equation D:

& Equation E:

Control Equation Type

Select the appropriate equation for the application as follows:

all three terms (proportional, integral and derivative) act on error.

Error = (Process Variable - Set Point)

Error = (Process Variable - Set Point)

provides the smoothest and slowest response to set point (SP) changes.
Error = (Process Variable - Set Point)

this equation only provides integral control.

this equation only provides proportional control.

proportional and integral terms act on error and derivative term acts on changes in process wvariable (PV).

used to eliminate derivative spikes in control action as result of quick changes in set point (SP).

integral term acts on error and proportional and derivative terms act on changes in process variable (PV).

and preliminary values for PID coefficient are shown in following figure:

REGCTL:PID Block, PIDA - Parameters [Project]

Maonitoring Parameters

Block Preferences Template Defining

Main Algorithm SetPoint Output Alarms SCM Identification Dependencies
Li Gai
Control Equation Type: EQB ~ (;;EE" an
LIN
Control Action:  ()DIRECT @ REVERSE Overall Gain

Integral Time

T1 (minutes).

T1 High Limit (minutes):
T1 Low Limit (minutes):
Derivative Time

T2 (minutes)

T2 High Limit (minutes):
T2 Low Limit (minutes):
Gain Limits

High Gain Limit:

Low Gain Limit:

P-only (EqnE) Units Option

] Show Parameter Names

£

17 08 [

4

o

Other Gain Options
Linear Gain Factor:

I GAP
Gap High Limit
Gap Low Limit
Gap Gain Factor:

(I NONLIN

Mon Linearity Form:

MNon Linear Gain Factor

(EXT

External Gain Factor:

[JLegacy gap

Block Pins

Configuration Parameters

Cancel

Insertion

Help
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ADVDEVALM.DB OPBIAS
ADVDEVALM.DBU OPBIAS.FIX
ADVDEVALM.FL OPBIAS.FLOAT
ADVDEVALM.PR OPBIAS.RATE
ADVDEVALM.SV OPEU
ADVDEVALM.TM OPEXHIFL
ADVDEVALM.TP OPEXHILM
ADVDEVOPT OPEXLOFL
ADVSP OPEXLOLM
ADVSPP OPHIALM.DB
ALMDB OPHIALM.DBU
ALMDBU OPHIALM.FL
ALMTM OPHIALM.PR
ARWNET][1..8] OPHIALM.SV
ARWOP OPHIALM.TM
ASTEPID OPHIALM.TP
BADCTLALM.FL OPHIFL
BADCTLALM.PR OPHILM
BADCTLALM.SV OPLOALM.DB
BADCTLFL OPLOALM.DBU
BADCTLOPT OPLOALM.FL
BADOCOPT OPLOALM.PR
BADOCOPTENB OPLOALM.SV
CASREQFL OPLOALM.TM
COMPUTEARW OPLOALM.TP
CTLACTN OPLOFL
CTLEQN OPLOLM
CTLINIT OPMINCHG
CTLSTATE OPREQ
CvV OPROCLM
CVEUHI OPROCNEGFL
CVEULO OPROCPOSFL
CVTYPE OPTYPE
DELCV ORDERINCM
DESC OUTIND
DEV OUTT @
DEVHIALM.DB PRIM.[2/8].INITIALIZABLE
DEVHIALM.DBU PRIMDATA.[1..8].HISELECT
DEVHIALM.FL PRIMD .[1..8].ORFBSTS
DEVHIALM.PR PRIMD .[1..8].O0RFBVAL
DEVHIALM.SV PRIMDATA.[1..8].OROFFSET
DEVHIALM.TM
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DEVHIALM.TP PUSHSP
DEVLOALM.DB PV
DEVLOALM.DBU PVEUHI
DEVLOALM.FL PVEULO
DEVLOALM.PR PVFORMAT
DEVLOALM.SV PVMANOPT
DEVLOALM.TM PVP
DEVLOALM.TP PVSTS
EQNEUNITSOPT PVSTSFL.BAD
ESWENB PVSTSFL.MAN
ESWFL.AUTO PVSTSFL.NORM
ESWFL.BCAS PVSTSFL.UNCER
ESWFL.CAS PVTRAKOPT
ESWFL.MAN PVTRAKOPTAI
ESWPERM REDTAG
EUDESC RESTARTOPT
FBORSTS SAFEOP
GAINHILM SECDATAIN.ARWSTS
GAINLOLM SECDATAIN.EUHI
GAINOPT SECDATAIN.EULO
GAPHILM SECDATAIN.HISELECT
GAPLOLM SECDATAIN.INITSTS
HIALM.PR SECDATAIN.INITVAL
HIALM.SV SECDATAIN.LOCALMAN
HIALM.TYPE SECDATAIN.ORFBSTS
HOLDOPT SECDATAIN.ORFBVAL
HOLDRATE SECDATAIN.OROFFSET
HOLDVAL SECDATAIN.PROPOVRD
INALM SECINITOPT[1..8]
INITMAN SIALM.FL
INITREQ[1..8] SIALM.OPT
INITVAL[1..8] SIALM.PR
INSBLOCK[1..10] SIALM.SV
INSFAILALM.FL SIFL
INSFAILALM.PR SIOPT
INSFAILALM.SV SP
INSFAILFL SPEUHI
K] SPEULO
KLIN SPFORMAT
KMODIFEXT SPHIFL
KMODIFGAP SPHILM
KMODIFNL SPLOFL
LASTGOODPV SPLOLM
LASTMODEREQ SPP
LASTOPREQ SPRATEREQ
LASTOPTYPE SPREQ
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LASTRATEREQ SPTV
LASTREQFL SPTVDEVFL
LASTSPREQ SPTVDEVMAX
LASTSPTVREQ SPTVNORMRATE
LASTSTEP SPTVOPT
LEGACYGAP SPTVP
MODE SPTVRATE
MODEAPPL[1..4] SPTVREQ
MODEATTR SPTVSTATE
MODEATTRFL.NORM SPTVTIME
MODEATTRFL.OPER STARTOPT
MODEATTRFL.PROG STARTRATE
MODECHANGE STARTVAL
MODEFL.AUTO STOPOPT
MODEFL.BCAS STOPRATE
MODEFL.CAS STOPVAL
MODEFL.MAN T1
MODEFL.NORM T1HILM
MODEPERM T1LOLM
MODEREQ T2
MODETRACK T2HILM
NAME T2LOLM
NLFORM TMOUTFL
NLGAIN TMOUTMODE
NORMMODE TMOUTTIME
NORMMODEATTR UNCMDCHGALM.FL
NUMINSERT UNCMDCHGALM.OPT
NUMPRI UNCMDCHGALM.PR
NUMSEC UNCMDCHGALM.SV

oP
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Some parameters of Algorithm tab
1.KLIN
Specific to Block(s) PID, PIDFF
Description Linear Gain factor. Used if GAINOPT = Gap, Nonlin, or Ext(configured).
Data Type 64-Bit Real Number
Range GAINLOLM to GAINHILM
Default 1.0
Config Load Yes
Active Loadable No
Access Lock Engineer
Residence CEE

Related Parameters

GAINHILM, GAINLOLM.

2.GAPHILM
Specific to Block(s) |PID, PIDFF
Description Gap High Limit. Used if GAINOPT = Gap (configured).
Data Type 64-Bit Real Number
Range N/A
Default 0.00
Config Load Yes
Active Loadable No
Access Lock [Engineer
Residence CEE

Related Parameters
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3.NLFORM
Specific to Block(s) |PID, PIDFF
Description Non-linear Gain form. Used if GAINOPT = Nonlin (configured)
Data Type Integer
Range Oorl
Default 1
Config Load Yes
Active Loadable No
Access Lock [Engineer
Residence CEE
4. KMODIFEXT
Specific to Block(s) IPID, PIDFF
Description |External Gain Modifier. Used if GAINOPT = Ext (configured).
Data Type 64-Bit Real Number
Range GAINLOLM to GAINHILM
Default 1.0
Config Load Yes
Active Loadable No
Access Lock [Program
Residence CEE
Related Parameters GAINHILM,GAINLOLM.
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9.10.8 SEQUENTIAL CONTROL MODULE block (Sequential Control)
Description

A system container block that consists of sequences of STEP and TRANSITION blocks grouped by specific
HANDLER blocks.

e The SCM block may only contain its own components (that is, HANDLER, STEP and TRANSITION blocks);

it cannot contain other basic blocks such as PID or logic blocks.
Function
Used to organize normal- and exception-based sequential control logic.
- HANDLER Block
Description
SCM HANDLER blocks are execution modules that group STEP and TRANSITION blocks.

e Multiple Handler blocks may be contained within an SCM block, each modeled as a set of STEP and
TRANSITION blocks, based on the following categories:

o Edit Handler

o Main Handler

o Check Handler

o Interrupt Handler
o Restart Handler

o Hold Handler

o Stop Handler

o Abort Handler

e Choices of which HANDLER block of each category to invoke are manifested through a HANDLER block
selection list on the SCM block.

e A HANDLER block is invoked when

= jts invoke conditions, modeled in its Invoke TRANSITION block, are met
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=  when the SCM block is commanded to invoke the Handler (for example, the STOP command causes

the STOP Handler to execute)

Function

Used to describe, group, and categorize sequential control behavior.

- STEP Block
Description
An SCM block which defines specific output actions.

e A specified output action usually generates a request to a control device to do something (for example,

open a valve, start a pump, set furnace temperature).
o The source value of each output can be an expression (thereby enabling calculations in each output).
Function
Organizes the output expressions of an SCM HANDLER block at a specific stage of the HANDLER's execution thread.
Outputs

e Upto 16 outputs may be defined per SCM STEP block.

e The STEP block whose outputs are active is called the Active Step.

- TRANSITION Block
Description
An SCM block that defines specific input conditions for a Handler.

e Input conditions and conjoining TRANSITION blocks define a distinct process state that must be achieved
in order for the output actions specified by the next STEP block to be performed.
e Theinputconditions grouped into a TRANSITION block are the condition expressions that direct sequential

execution flow.

Note: Nesting of Transitions may be required when a single Transition cannot accommodate all inputs in
required in a logical expression. Transition is considered Free Standing when the input pin, DESC, and the Output

pin, NEXTCOMP, are not connected to any other EBM component Block.

For more information on Nesting Transition.
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Function

Defines the distinct process state that must be achieved in order to allow the SCM HANDLER to advance to the

control step (that is, the STEP block) so that it can perform the output actions specified.

Input conditions

e A maximum of 10 standard input conditions are supported per SCM TRANSITION block.

e The Invoke TRANSITION block in the MAIN HANDLER of the SCM block provides the Start Conditions for
the SCM.

e Logic gates may be AND, OR, NAND, NOR, NOT, XOR, CONNECT, NONE, OFF, or ON.

o XOR must have two inputs.

o CONNECT and NOT have only one input -- the output is the same as the input and the output is the logical
negation of the input, respectively.

o NONE, ON, and OFF have no inputs.

9.10.9 TOTALIZER
Description

The TOTALIZER block periodically adds an input value (P1) to an accumulator value] (PV). It looks like this
graphically:

MaM

l

AUXILIARY: TOTALIZER

TOTALIZERA
ACCDEVFL]
OFF| CMDATTR OPERATOR [oFF
EQA
0
ESETFL | TIMEBASE MINUTES

You specify a target value for the accumulator, and up to four trip points, which are "near" and "nearer to" the
target value. The TOTALIZER block sets status flags to indicate when the accumulator value is near (and nearer
to) the user-specified target values.

A trapezoidal-integration method of accumulation is used to improve accuracy.

Accumulation proceeds even when the target value is exceeded. An external operator or program command is
required to stop the block from further accumulating,

Function

The TOTALIZER block is typically used to accumulate total flows. For situations where the flow transmitter may
not be precisely calibrated near the zero-flow value, a zero-flow cutoff feature is provided such that when P1 is

below the cutoff value it clamps to zero.
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Input

The TOTALIZER block requires one input (P1):

P1 is the value to be accumulated - the input value may be real, integer, or Boolean, but is always stored as a real
number.

P1 must be brought from another block.

Outputs

The TOTALIZER block produces the following outputs:

The accumulated value (PV) and its status (PVSTS).

Flags, indicating if the accumulated value has reached the user-specified target value or one of the accumulator

deviation trip points (ACCTVFL and ACCDEV.FL [1-4]).

TOTALIZER states

The TOTALIZER block has two possible states: Stopped and Running. The STATE parameter identifies the current
state and the following parameters may be used to change the state:

COMMAND

The operator or a user program may command the accumulator to Start, Stop, or Reset by storing to the
COMMAND parameter. Since COMMAND is a write-only parameter, its displayed value does not reflect the last
entered command.

Possible choices are:

Start - requests the TOTALIZER to start the accumulation (change STATE to Running). The Totalizer block must
be reset using the reset pin (RESETFL) prior to counting. Stop - requests the TOTALIZER to stop the
accumulation (change STATE to Stopped).

Reset - requests the TOTALIZER to reset the accumulated value (PV) with a user-specified reset value
(RESETVAL). STATE will not change; if the accumulator is running, it continues from the reset value.

Totalizer must be reset using the reset pin before the totalizer can start counting. Otherwise P1 will have a good
value, but PV will remain at zero.

When the TOTALIZER receives a reset command, it copies the current value of PV to OLDAV (old accumulation
value), and then sets PV equal to RESETVAL. This allows other system functions using the totalized value to reset
the TOTALIZER without losing any "accumulation”.

CMDATTR

Specifies who may store to COMMAND (that is, either the operator or a user program through another function
block). CMDATTR is used to prevent the operator from inadvertently changing the accumulator while it is under
program control and allows the operator to override a program.

Possible choices are:

Operator - only the operator may store to COMMAND.
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Other FB- only a program through another function block may store to COMMAND; the operator may override
the program by setting CMDATTR = Operator.

STARTFL (Start Flag): Allows either a Logic block or user-written program to store to COMMAND.

Off-to-On transitions cause the TOTALIZER state to change to Running.

STOPFL (Stop Flag): Allows either a Logic block or user-written program to store to COMMAND.

Off-to-On transitions cause the TOTALIZER state to change to Stop.

RESETFL (Reset Flag): Allows either a Logic block or user-written program to store to COMMAND.

Off-to-On transitions cause the TOTALIZER to be reset.

9.10.10 TIMER

Description
The TIMER block provides the capability to time process events or create known delays.

It looks like this graphically.
Function

UTILITY:TIME ?\

TIMERA

TIMEBASE SECONDS

SP 0
S J

ofw
m
mlo

Used to keep track of elapsed time during a process and provides indication when elapsed time reaches
predefined limit. The TIMEBASE can be configured to represent seconds, minutes, or cycles (number of execution
cycles),

Input/Output

The block has one status output (SO). But, all parameters are available to be exposed and connected to using
Control Builder graphical connections,

Commands

Commands are sent to the timer in one of two ways:

By the operator, using the COMMAND parameter through connections to the parameters STARTFL, STOPFL,
RESETFL, and RESTARTFL

You can give a Reset command any time, even if the TIMER is not running, and it will always be executed.
However, the Stop command is only valid while the TIMER is running. For example, giving a Stop command

directly after a Reset command is not allowed.
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The Start and Restart commands are not interchangeable. A Start command is only executed after a prior Reset,

when the timer is starting from the beginning (PV = 0).

Similarly, a Restart command is only executed after a prior Stop command, which froze the timer when it was

running (PV usually = non-zero).

When more than one of the Boolean command parameters is set at the same time, the following priority is used:

RESETFL - highest priority
STOPFL

RESTARTFL

STARTFL - lowest priority

For example, when both RESETFL and STARTFL are ON, the TIMER executes the Reset command and nothing
else will happen until RESETFL goes Off. This leaves the STARTFL as the only Boolean command ON, at which

time the TIMER is started.

If you use both methods for issuing commands to the TIMER at the same time, the same priority described above

for the flags also applies for the commands. For example, if

STARTFL is ON and a Stop command is given (through COMMAND), the Stop command is executed and all lower

priority command flags are automatically turned OFF.

9.10.11 OFFDELAY

Description

When the input state changes from ON to OFF, an internal timer starts counting down the delay specified by

DLYTIME. When it times out, the input is monitored again, and if it is still OFF, the output is set OFF, When the

input state transitions too ON, the output is set to ON immediately and the timer is shut off.

Function

*

DELAYTIME

LOGIC:OFFDELAY

auT
OFF p

20

Used to delay the input by a specified delay time after an ON/OFF device transitions from the ON state to the OFF

state.

Delay time in seconds is specified by the DELAYTIME parameter.

Inputs

IN = Boolean value

No delay is provided when the input goes from the OFF state back to the ON state.
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Outputs
OUT = Boolean value
When the input transitions from the OFF state to the ON state, the output is set to ON immediately.

OFFDELAY timing diagram:

L
....... IN ——p. ! : I._
Lo | I : ol

i 5 e

: I b b

I t :

A A O O O O 0

.. OFF Delay: bt i Ll OFF Delayi--- 4 -

T Time S BT Time o h

9.10.12 ONDELAY

Description

When the input state changes from OFF to ON, an internal timer starts counting down the delay specified by
DLYTIME. When it times out, the input is monitored again, and if it is still ON, the output is set ON, When the

input state transitions to OFF, the output is set to OFF immediately and the timer is shut off.

LOGIC:ONDELAY)
ONDELAYA ——

DELAYTIME 2

Function

Used to delay the input by a specified delay time after an ON/OFF device transitions from the OFF state to the ON
state.

Delay time in seconds is specified by the DELAYTIME parameter.

Input

IN = Boolean value

No delay is provided when the input goes from the ON state back to the OFF state.

Output

OUT = Boolean value

When the input transitions from the ON state to the OFF state, the output is set to OFF immediately.
ONDELAY timing diagram:
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9.10.13 PULSE
Description

Provides a fixed pulse output (OUT) each time the input (IN) transitions from OFF to ON. You specify the fixed

output pulse width (PULSEWIDTH) in seconds through configuration.

Function

Used to define the fixed output (OUT) pulse width.

OFF

PULSEWIDTH

LOGIC:PULSE

PULSEA

If the input (IN) pulse time is less than or equal to the fixed PULSEWIDTH time, output (OUT) pulse width equals
the fixed PULSEWIDTH time.

If the IN pulse time is greater than the fixed PULSEWIDTH time, OUT pulse width is restricted to the fixed

PULSEWIDTH time. Another output pulse cannot be generated until the preceding pulse has completed.

Inputs
IN = Boolean value
Output

OUT = Boolean value
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PULSE timing diagram:
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9.10.14 Counter(CTUD)
Description

A new general purpose Up-Down Counter (CTUD) is introduced in the Auxiliary library to simplify event count
strategies. The counter function block starts functioning based on the configured algorithm. The count inputs

may be wired to other function blocks or stored by a program.

-

AUXILIARY-CTUD
CTUDA
CNTUPFL QUFL
o o
CNTDNFL, QDFL
o orF?
RESETFL OUTINTZ:
o 7
PAUSEFL
o
LOADFL
OFFI
INFLOATS4
LS J
Function

The CTUD block is an up-down counter function block. The counter of the CTUD block can change its state (Up or
Down) depending on the configuration of Count Up Flag (CNTUPFL) and Count Down Flag (CNTDNFL)
parameter.

The counting also depends on a valid IN (ININT32/INFLOAT64) configuration if the input is fed through wired
connection.

Up-down counting is evaluated as edge trigger quantity or level trigger quantity depending on the value
configured for Count On Level (CNTLVLFL) Parameter.

The CTUD Block supports pause (PAUSEFL), load (LOADFL) and reset (RESETFL) operation for the counter.

If the Count Up and Count Down flags are set to “TRUE”, the same block execution results in a net internal

counter change of zero.
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Inputs

The CTUD block accepts a combination of Integer 32, Boolean, and Float 64 inputs.

e Either of ININT32 or INFLOAT64 can be used during block execution. Selection of which
IN parameter to use is determined by Input Specifier (SELINT32FL) parameter.

- If SELINT32FL is set to “TRUE”, value of ININT32 parameter is used.

- If SELINT32FL is set to “FALSE”, value of INFLOAT64 parameter is used.

« All inputs are processed synchronously with the block execution.

Outputs

The current Counter output value is available in Float 64 (OUTFLOAT64) and Integer 32
(OUTINT32) formats.

¢ CARRYUPFL is set to TRUE for one block execution following a counter overflow.

* CARRYDNFTL is set to TRUE for one block execution following a counter underflow.

¢ QUFL indicates count Up reached.

¢ QDFL indicates count Down reached

* The output values are fetched through a wired connection or read directly by a program.
¢ An output connection to an input that can be initialized does not create a back calculation or
function block connections.

The flag outputs (QUFL, QDFL, CARRYUPFL, and CARRYDNFL) are transitory.
Downstream blocks, which sample these outputs, should sample at a rate at least twice the

execution rate of the counter block in order to recognize all transitions.

9.10.15  MESSAGE
Description
The MESSAGE block provides up to 16 user configurable messages (MESSAGE[n]) that can be triggered by a
client of the block. Where "n" is the number of the message.
A client can be the output from a Step block in a Sequential Control Chart module (SCM).
You can also configure each message type (MSGTYPE[n]) to be either:
Information,

Confirmable,

Single Signature, or Double Signature.

UTILITY:MESSAGE
MESSAGEA
CONFIRMED[D]
OFF
MSGTYPE[0] Info

SEMDFLID]
OFF
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Function

When a client triggers a given send flag (SENDFL[n]) input, the corresponding message (MESSAGE[n]) is sent to
the Message and the Event Summary displays in the Station application. For information only type (INFO)
messages, the client trigger sets the corresponding SENDFL[n] to True. Since the SENDFL[n] is a pulse trigger, it
is automatically set to False during the next execution cycle. this means the MESSAGE block is ready to send the
same message again in the next cycle.

For confirmation type (CONFIRM) messages, the client trigger pulses the corresponding SENDFL[n] to send the
MESSAGE[n] to the Server.

The client of the MESSAGE block checks for the confirmed parameter (CONFIRMED|n]) to be set to True. The
CONFIRMED[n] parameter indicates whether the MESSAGE block has received a confirmation.

For single signature type (SINGLESIGNATURE) messages, the client trigger pulses the corresponding SENDFL[n]
to send the MESSAGE([n] to the Server. Once a user acknowledges the message twice to confirm it through the
Message Summary display in Station, a Single Signature user interface appears for the user to record an
electronic signature.

Configuration and Operation Considerations

Some general considerations for configuring and operating MESSAGE blocks are listed here for reference.

e Each message has a maximum length of 132 characters.

¢ A new message cannot be sent when the message is awaiting/blocked on a confirmation (CONFIRMED|n]
parameter).

 You cannot configure the message type (MSGTYPE[n]) or minimum level secondary signature
(MINLVLSECSIG[n] when the message is awaiting/blocked on a confirmation (CONFIRMED[n] parameter).
 You cannot configure a message (MESSAGE[n], meaning primary signature (MEANINGPRI[n] or meaning
secondary signature (MEANINGSEC[n] through the Monitoring tab. You must configure messages through the
Project tab and then load them to the Controller.

e When you acknowledge an Information message, it is removed from the Message Summary display.
Confirmation type messages are confirmed by a second acknowledgement and then removed from the display.
Input/Output

The block has up to 16 inputs (SENDFL[0..15]) and 16 outputs (CONFIRMED[0..15]), depending on the message

types configured.
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9.10.16 TYPE CONVERTOR

Description

The TYPECONVERT block provides the ability to convert one data type to another for connecting parameters of

different data types. It supports data type conversions for all combinations among the following major data

types:

Boolean

+ Integer (unsigned/signed 8/16/32-bit integers)

« Real (32-bit and 64-bit IEEE floating point numbers)

Enumeration

[t looks like this graphically:

IN.BOCLEAN
OFF
IN.INT3Z

Function

UTILITY:TYPECONVE R_\

TYPECONVERTA —»

The TYPECONVERT block is used to connect one input parameter to one or many output parameters with

different data types. For example, a Boolean input (IN.BOOLEAN) can be converted to a 32-bit integer

(OUT.INT32), a 64-bit floating point number (OUT.FLOAT64), and an enumeration (OUT.ENUM) outputs.

The general Control Builder configuration rule about only connecting parameters of the same data types for

block inputs and outputs still applies. The TYPCONVERT block reads the input value and only provides the

converted output when the block connected to its output runs.

Input/Output

The block has up to nine inputs and nine outputs. The pins for the four most common inputs (IN.BOOLEAN,
IN.INT32, IN.FLOAT64, IN.ENUM) and outputs (OUT.BOOLEAN, OUT.INT32, OUT.FLOAT64, OUT.ENUM) are

exposed by default.

But, all block pin parameters are available to be exposed and connected to using Control Builder graphical

connections.
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9.10.17 FANOUT

Description

The FANOUT block has one input and up to eight initializable outputs. It may also have up to eight secondaries,
since there is one secondary per initializable output. You may specify a separate gain, bias, and rate for each
output. Each specified value can be fixed or external. A fixed value is stored manually or by a program, and an
external value comes from another function block. This block calculates a separate floating bias for each output

following an initialization or mode change. This provides a "bumpless" transition for each output. It looks like

this graphically:
: REGCTL-FANOUT
FANOUTA
NORMMODE NONE
NORMMODEATTR NONE
e . /
=
Function

The FANOUT block provides a "bumpless” output for each of up to eight outputs following initialization or mode
changes.

Inputs

The FANOUT block requires one input - X1:

X1 = initializable input which must come from another block (it cannot be set by an operator or a program).
You must specify an engineering unit range (XEUHI and XEULO) for X1.

The block applies no range check. It assumes that X1 is within the specified range.

XEUHI and XEULO define the full range of X1:

XEUHI represents the 100% of full scale value.

XEULO represents the 0% of full scale value,

Outputs

The FANOUT block may have up to 8 initializable outputs as follows:

OP[1..8] - calculated output, in percent.

OPEUJ1..8] - calculated output, in engineering units.

Initializable inputs and outputs

"Initializable input" and "initializable output" are variable attributes, similar to data type or access level. A

parameter with the "initializable" attribute has an associated BACKCALC parameter and, when a connection
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between an initializable input and initializable output is created, you can also create a BACKCALC connection
between them. Control Builder automatically builds the required BACKCALC connections, so you don't have to
create them manually. These "implicit" build connections are "hidden" from view and the related parameter pins

are not exposed on the control chart.

For example, if you connect OP from a FANOUT block to an AUTOMAN block or an AOCHANNEL block, Control
Builder automatically creates the BACKCALCOUT to BACKCALCIN connection.

e For agiven secondary, a connection to OP or OPEU may be created, but not to both. (The default OP
connection is exposed, but the implicit/hidden connection function automatically makes a connection to a
value/status parameter (OPX/OPEUX) when it is required.)

e A separate gain and bias may be specified for each output.

o The FANOUT block applies a separate floating bias to each output.

e Gain limits may be configured with negative values, thereby making it possible to reverse outputs by using
negative gains.

e The FANOUT block provides the X1 input range (XEUHI/XEULO) to the primary through BACKCALC. The
primary uses this for its output range (CVEUHI/CVEULO).

Output ranges

e CVEUHI[1..8] and CVEULO[1..8] define the full range of CV in engineering units for each given output.

o The FANOUT block does separate ranging for each output by maintaining a separate CV range for each
output which tracks the input range of the corresponding secondary.

o The CV range for each output must be the same as the input range of each secondary. The FANOUT block
brings the input range from each secondary (through BACKCALC) and stores it as the corresponding CV
range. As a result, each output may have a different CV range. For example, a FANOUT block has its
outputs OP[1] and OP[2] connected to blocks PID1 and PID2, respectively. It brings the input ranges of
PID1 and PID2 and sets its CV ranges of OPX[1] and OPX]2] to these input ranges, respectively.

o The FANOUT block brings the secondary's input range regardless of SECINITOPT (that is, regardless of

whether the secondary's initialization and override data will be used).

e OPHILM and OPLOLM define the normal high and low limits for OP as a percent of the CV range. These are
user-specified values. The same limits apply to all outputs.
o OPis clamped to these limits if the algorithm's calculated result (CV) exceeds them or another function
block or the user program attempts to store an OP value that exceeds them. However, the operator may

store an OP value that is outside these limits.
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OPEXHILM and OPEXLOLM define the extended high and low limits for OP as a percent of the CV range. These are
user-specified values. The same limits apply to all outputs. The operator is prevented from storing an OP that
exceeds these limits.

Output bias

The output bias (OPBIAS) is added to the algorithm's Calculated Value (CV) and the result is stored in CV. CV is
later checked against OP limits and, if no limits are exceeded, copied to the output. Since the FANOUT block can
have up to eight outputs, a separate output bias is determined for each output. This means that the parameters
referenced in this discussion are actually indexed to the given output. For example, OPBIAS[1] and CV[1] are

indexed to OP[1], and so on for the other seven outputs numbered 2 to 8.

The OPBIAS is the sum of the user-specified fixed bias (OPBIAS.FIX) and a calculated floating bias
(OPBIAS.FLOAT). The purpose of the floating bias is to provide a bumpless transfer when the function block
initializes or changes mode as long as the FANOUT block is the first initializable block.
e OPBIAS is recomputed under the following conditions to avoid a bump in the output. (Note that the function
block only applies OPBIAS.FLOAT to the output for the latter two conditions, when it is the first initializable
block.)

o When the function block starts up (that is, goes Active).

o When the function block initializes (for example, the secondary requests initialization).

o When the mode changes to Cascade (as applicable for the given block).

o The following occurs when you set the OPBIAS value.
o The total bias (OPBIAS) and fixed bias (OPBIAS.FIX) are both set to the entered value.
o The floating bias (OPBIAS.FLOAT) is set to zero.

o There are no limit checks applied when you set an OPBIAS or OPBIAS.FIX value. However, after the total
bias is added to CV, the result is compared against the output limits and clamped, if necessary.

o You configure the value for the fixed bias (OPBIAS.FIX) and it is never overwritten by the floating bias
(OPBIAS.FLOAT). This means the total bias will eventually equal the OPBIAS.FIX, if you configure
OPBIAS.RATE to ramp down OPBIAS.FLOAT.

o You may store to OPBIAS.FIX only if the function block is inactive or the MODE is Manual; or if it is a PID
or PIDFF function block with the CTLEQN set to E. When you store to OPBIAS.FIX, the following occurs:

o The total bias (OPBIAS) and fixed bias (OPBIAS.FIX) are both set to the new value.

o The floating bias (OPBIAS.FLOAT) is set to zero.

The OPBIAS.FLOAT is calculated as follows.
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OPBIAS.FLOAT = | CVyyrr - (EVUnB1asED + OPBIAS.FIX)
Where:
CVinIT = initialization value received from the secondary
CVNRIASED = unbia;ed calculated value (based on input from
the primary)
OPBIAS.FIX = fixed bias (user-specified)

If the primary accepts this block's initialization request, then CV + OPBIAS.FIX should be the same as
CVINIT and OPBIAS.FLOAT will be zero. In most cases, OPBIAS.FLOAT will be zero. However, if the
primary does not accept this block's initialization request because the primary is a FANOUT block or it
was configured to ignore initialization, then OPBIAS.FLOAT value will not be zero.

If OPBIAS.FLOAT is not zero, you can configure it to ramp down to zero through the OPBIAS.RATE

parameter.

You configure the OPBIAS.RATE to apply a ramprate to the OPBIAS.FLOAT. It is only used when the
OPBIAS.FLOAT is not zero. The OPBIAS.RATE is expressed in Engineering Units per minute and may have

the following values.

Zero:

If OPBIAS.RATE is zero, a OPBIAS.FLOAT is calculated and bumpless transfer is guaranteed. However, if
OPBIAS.FLOAT is not zero, it will never ramp down.

Non-zero:

If OPBIAS.RATE is not zero, an OPBIAS.FLOAT is calculated and bumpless transfer is guaranteed. If the
OPBIAS.FLOAT is not zero, it is ramped to zero at the rate you configured for the OPBIAS.RATE
parameter.

The function block ramps the OPBIAS.FLOAT to zero by applying the following calculation each time it

executes.
OPBIAS.FLOAT = | OPBIAS.FLOAT - (OPBIAS.RATE / cycles_per_Min)
Where:
cycles_per_min = number of times the function block executes per
minute {calculated)

NaN: When the OPBIAS.RATE is Not a Number (NaN), no OPBIAS.FLOAT is calculated. This means a bump

in the output will occur, if the primary does not accept this block's initialization value.
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Mode handling

The FANOUT block supports both the Cascade and Manual modes:

e Ifmode is CAScade, then: X1 must be pulled from another block.

e Ifmode is MANual, then: OP may be stored by the operator or a user-program

(X1 is ignored).

Timeout monitoring

If mode is CAScade, the FANOUT block performs timeout monitoring on X1. If the X1 value is not updated within

a predefined time (TMOUTTIME), the FANOUT block invokes timeout processing as follows:

o Sets the "input timeout" flag (TMOUTFL).
e Sets the input value to Bad (NaN - Not a Number).

e Requests the X1 primary to initialize (through X1BACKCALCOUT).

The FANOUT block does not support mode shedding on timeout.

The maximum time between updates is specified by TMOUTTIME (in seconds)

-
L)

Enable timeout monitoring by setting TMOUTTIME to a non-zero

value.

9.10.18 SWITCH Block

Description

-
L)

Disable timeout monitoring by setting TMOUTTIME to zero.

The SWITCH block accepts up to eight initializable inputs and operates as a single-pole, eight-position rotary

switch. The switch position may be changed by the operator, a user program, or another function block. It looks

like this graphically.
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=S|lFE|S
X |ZxX|Z

REGCTL-SWITC -|\

SWITCHA

NORMMODE NONE

NORMMODEATTR NONE

CTLEQN EQA

TRACKING ON
" S

op
0

Function

This block lets you select one input from as many as eight, and outputs the selected value.

[t provides these three methods for selecting an input:

Equation A. You store the number of the input to be selected to SELXINP.

Equation B. You set one of the selection flags (SELXFL[1..8]) to On. Each flag

corresponds to an input. The block turns all of the other flags Off and updates SELXINP.

Equation C. You set or reset one of the selection flags (SELXFL[1..8]). The block does not change any of the other
flags. Instead, it scans all flags in ascending order (1 to 8) and selects the first one that is On.

You can use this block to assign a different primary to a secondary. The example configuration shown in the
following figure has five primary PID blocks connected to a SWITCH block. The active primary is selected by
turning ON the corresponding SELXFL[1..5] input or storing the appropriate number to the SELXINP input,
depending on the SWITCH block equation selected. The SELXINP parameter requires an integer data type and is
usually set by an operator. The default SELXINP value is 1 and you cannot change it until the Control Module
containing the SWITCH and primary blocks is activated at least once in Monitoring mode. Note that the
configuration shown in the following figure is incomplete and is intended to only give you an idea of the general

construction of a typical SWITCH block configuration.
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[UTLTY:NUMER[ UTILITY:NUMERIC
{ UTILITY:NUMERIC UTiL ITY:NUMFRIE] 1SOM_HI ISOM_LO
NORM_HI NORM_LO
z

DEVCTL:DEVCTL
DEVCTLA

REGCTL:SWITCH

SELKFLIL

OFF
SELXFLLZ]

OFF| NORMMODE cas
NORMMODEATTR NONE
CTLEON Eas
REGCTL:SWITCH TRACKING OFF
SWITCHA —»

SWITCHB [—»

NORMMODEATTR NONE
NUMSTATES 2

*

EE
%

OFF'| NORMMODE [
NORMMODEATTR NONE
CTLEQN EQB
TRACKING OFF

Inputs

The SWITCH block accepts up to eight inputs - X[1] through X][8].

X[1] through X[8] are initializable inputs.

The inputs must be pulled from other function blocks; you cannot store to them.

This block may have two to eight primaries, depending on the number of inputs that are configured. (There is
one primary per initializable input.)

Input ranges and limits

You must specify an engineering unit range for the X inputs, by entering values for XEUHI and XEULO.

XEUHI and XEULO define the full range of the inputs. XEUHI is the value that represents 100% of full scale, and
XEULO is the value that represents 0%. XEUHI and XEULO apply to all of the X inputs.

This block assumes all of the X inputs are within XEUHI and XEULO; it applies no range checks.

Input descriptors

This block lets you define a 15-character descriptor (name) for each X-input. The descriptors reside in the XDESC

parameter, and when an input is selected, the corresponding descriptor is copied to SELXDESC.

Initializable Outputs

"Initializable output” and "initializable input" are variable attributes, similar to data type or access level. A
variable with the "initializable" attribute has an associated BACKCALC variable, and when a connection is created
between an initializable input and initializable output, you can also create a BACKCALC connection. Control
Builder automatically builds the required BACKCALC connections, so you don't have to create them manually.
These "implicit" build connections are "hidden" from view and the related parameter pins are not exposed on the
control chart.

For example, if you connect OP from a SWITCH block to SP on a PID block, Control Builder automatically creates
the BACKCALCOUT to BACKCALCIN connection.
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OP = Calculated output, in percent.

OPEU = Calculated output, in engineering units.

You may create a connection to OP or OPEU but not both. Therefore, this block may have only one secondary. If

you do not create a connection to OP or OPEU, then the block does not have a secondary. Alternately, if you

connect OP or OPEU to a noninitializable input, then this block does not have a secondary. (Note that the default

OP connection pin is exposed on the blocks and the implicit/hidden connection function automatically makes the

appropriate value/status parameter (OPX/OPEUX) connection when required.

For example, if you connect the output from a SWITCH block (SWITCH.OP) to the set point of a PID block

(PIDA.SP), the implicit/hidden connection is made to SWITCH.OPX to provide value/status data.)

Mode handling

This block supports the Cascade and Manual modes:

If MODE = Cascade, all inputs are pulled from other function blocks.

If MODE = Manual, OP may stored by the operator or user program; inputs are ignored.

9.10.19 OVRDSEL (Override Selector)

Description

The OVRDSEL block accepts up to four inputs (primaries) and selects the one with the highest or lowest value. It

looks like this graphically:

Function

z 1ﬁ zvlﬁ

NORMMODE
NORMMODEATTR
CTLEQN

REGCTL:OVR DBEL\

OVRDSELA

NONE
NONE
EQA

oP
o

This block always forces the unselected inputs to track the selected input by enabling the override feedback

option. You select the override option by setting the parameter OROPT to ON or by selecting the Enable Override

Option check box on the block's parameter configuration form.

Inputs

The OVRDSEL block accepts one to four inputs - X[1] through X[4]. [t requires at least two inputs, but they can be

any of the four.

X[1] through X[4] are initializable inputs.
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The inputs must be pulled from other function blocks; you cannot store to them.

This block may have two to four primaries, depending on the number of inputs that are configured. (There is one
primary per initializable input.)

Input ranges

XEUHI and XEULO define the full range of inputs.

XEUHI represents the 100% of full scale value.

XEULO represents the 0% of full scale value.

This block assumes that all X-inputs are within XEUHI and XEULO. It applies no range checks.
Outputs

The OVRDSEL block has the following initializable outputs:

OP = Calculated output, in percent.

OPEU = Calculated output, in engineering units.

9.10.20 DEVCTLA (Device Control Block)

Description

The DEVCTL (Device Control) block is a multi-input, multi-output function that provides an interface to discrete
devices, such as motors, solenoid valves, and motor operated valves.

This block provides built-in structures for handling interlocks and supports display of the interlock conditions in

group, detail and graphic displays. It looks like this graphically.

=l e
=L =W
r1lo =8 ] *

- DE\:‘CTL:DEU'C"I'L\ Do
o DEVCTLA oo
) NORMMODEATTR NOME
NUMSTATES 2
0 S

Do[2)]
OFF

Function

The DEVCTL block allows manipulation of sets of digital outputs and interprets corresponding feedback of digital
inputs. Operation consists of transmitting the commands represented by the state parameter OP (the
Commanded Output State), monitoring PV (the Current Active State), and producing alarms based on various

configurations such as whether or not the PV has achieved the state commanded in OP.

In summary, the DEVCTL block provides these major features.
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Up to 4 inputs, 3 states, and 3 outputs.

e PV Source Selection, PV has 3 basic states plus in-between and faulty.

Latched and pulsed outputs.

¢ Momentary states.

Initialization, Local Manual and Redtagging.

BADPV, Command Disagree, Uncommanded Change and Command Fail alarms.

PV Change of state event.

e Permissive and Override Interlocks for each state.

Interlock trip alarms.

Seal In option.

Maintenance statistics.

The Safety Interlock enforces the defined safe state.

Safe State explicitly configured. Cannot be momentary.

Generic State parameters defined as consistent data types.

Initialization has OPFINAL based configuration.

Boolean Command option

Batch level 1 driver option.

e OFF Normal Alarm associated with requested OP.

Configuration examples
Status Output - The following figure and its companion callout description table show a sample configuration
that uses a DEVCTL block to command two status outputs. The view in the following figure depicts a loaded

configuration in Monitoring mode.
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u SERIES_C_IO:DICHANNEL U SERIES_C_IO:DICHANNEL

10Z5L12035 10ZSH12035

IOPTYPE D24 | |IOPTYPE D24
1P 3| |ior DIo3
CHANNUM 18| | CHANNUM 14
DESC Close Feedback | |DESC Open Feedback

SERIES_C_IO:DOCHANNEL
10HN11066A
DO_248

o
Status

SERIES_C_I0:DOCHANNEL
10HN11066B

DO_248

o
Status

The following table includes descriptions of the callouts in the figure above.

Callout

States

Description

Use the PVFL parameter connection to carry data from the DICHANNEL block to the
DEVCTL block.

In device control, the inputs provide the feedback that the commanded action has or has
not taken place.

You can use appropriate interlock logic to activate the safety interlock function.

You can command the device through the output (OP), which shows the state names you
configured for the block through Control Builder.

You can have the device commanded by another block or Sequential Control Module
through the generic output (GOP), which shows the state as SO to S2.

The GOPSCADA parameter provides a link to Station detail displays and custom
schematics to show the state as STATE_O to STATE_2.

Use the BACKCALCIN/BACKCALOUT connection to carry secondary data from the DOC
block to the DEVCTL. (Note that the individual BACKCALCIN/BACKCALCOUT connections
for each DEVCTL output used are automatically built by Control Builder as
implicit/hidden connections.)

The secondary data contains this information for DEVCTL blocks.

Initialization request flag - requests continuous initialization. If this flag is set and this
block is configured to accept secondary initialization, this block goes to the initialized
state and stays there until the flag is reset.

Initialization value - provides continuous and one-shot initialization.
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A "state" represents the present condition of a device. For example, Run and Stop could represent the "states" of
a two-state motor, with Stop being the safe or failsafe state. A three-state motor could have the states of Run,
Stop, and Reverse. Open and Close could represent the states of a valve. You can configure your given device
states through the State Assignments tab of the DEVCTL block configuration form. This lets you associate states
with Boolean combinations of process feedback inputs from the field. Each input combination is assign to a
specific state. The PV parameter represents the present state of a device in the DEVCTL block.

You can also configure the number of output states as two or three through the State Assignments tab. These
output states are mapped to specific combinations of digital outputs. These outputs command the field device to
the associated state, such as Run or Stop. The OP parameter represents the commanded state or the device state
commanded by an operator. The DEVCTL block transmits the OP, monitors the PV, and produces alarms based on
the State Assignment configurations, which represent whether or not the process feedback has achieved the state
commanded in OP.

Inputs

May have from 0 to 4 inputs (DI [1 .. 4]). Each input is a Boolean value, which may represent the state of any
other block output or a field DICHANNEL (Digital Input Channel) block.

Outputs

May have from 0 to 3 outputs (DO [1 .. 3]). Each output may be Boolean or pulsed (On Pulse or Off Pulse). Each
output is a Boolean value, which may be connected to any other block parameter or to a field DOCHANNEL

(Digital Output Channel) block.

Mode and mode attribute
e Mode (MODE) is fixed at MANual. The Normal Mode (NORMMODE) parameter is also fixed at MANual.
e Mode Attribute (MODEATTR) - determines where state commands to the DEVCTL block may originate -
that is, who may set the commanded output state (OP), as follows:
o OPERATOR = only the operator may command the output state.
o PROGRAM = only other function blocks (such as Logic blocks, SCM programs) may command the
output state by setting OPREQ.

o NORMAL = the setting specified by the Normal Mode Attribute (NORMMODEATTR) is assumed.

Two-State motor example
You can represent a simple two-state motor with one input (DI[1]). In this case, when the input is ON, the motor

is in the Run mode. When the input is OFF, the motor is stopped.

DI[1] Input State Configured State Name
0 Stop
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1 Run
(bad) = Fault
using two outputs to provide different outputs for two states. Of course, the NUMSTATES parameter is set to two.
Configured State Name Related GENSTAT Output States
DO[1] DO[2]
Stop SO 0 0
Run S1 1 0

Two-State valve example
You can represent a valve as a device with two digital inputs. One input could represent the contact at the Open

end of the valve travel, and the other could represent the contact at the Closed end of the valve travel.

Input States Configured State Name
DI[1] DI[2]

0 0 Moving
1 0 Open

0 1 Closed
1 1 Fault

two outputs to open and close a valve. when Close is commanded, DO[1] only is set. When Open is commanded,

DO[2] only is set.

Configured State | Related GENSTAT Output States
Name
DO[1] DO[2]
Close SO 1 0
Open S1 0 1
Parameters
ASTEPID MOMSTATE

BADPVALM.FL NAME
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BADPVALM.PR NORMMODE
BADPVALM.SV NORMMODEATTR
BYPASS NULLPVFL
BYPPERM NUMDINPTS
CLROPREQFL NUMDOUTS
CMDDISALM.FL NUMSIOVRD
CMDDISALM.PR NUMSTATES
CMDDISALM.SV NUMTRANSIO0..2]
CMDDISALM.TM[O..2] OFFNRMALM.FL
CMDFALALM.FL OFFNRMALM.PR
CMDFALALM.PR OFFNRMALM.SV
CMDFALALM.SV 0l1[0..2]
CMDFALALM.TM[0..2] OIALM.FL[O0..2]
CONTROLREQ OIALM.OPTI[0..2]
DESC OIALM.PR[0..2]
DI[1..4] OIALM.SV[0..2]
DIPVMAP[0..15] oP
DOJ[1..3] OPCMDI0..2]
EUDESC OPDOMAPJ[0..3][1..3]
GOP OPFINAL
GOPFINAL OPREQ
GOPREQ OPTYPE
GOPSCADA ORDER
GPV ORDERINCM
GPVAUTO PI[0..2]
HIALM.PR PO[1..3]
HIALM.SV POCONNECTEDI1..3]
HIALM.TYPE PULSEWIDTHI1..3]
HOLDOPT PV
INALM PVAUTO
INBETFL PVFL[O..2]
INITCONNECTD[1..3] PVSOURCE
INITMAN PVSRCOPT
INITOPOPT PVSTS
INITREQ[O..2] REDTAG
LASTGOPREQ RESETFL
LASTOPREQ RESTARTOPT
LASTOPTYPE SAFEOP
LASTREQFL SAFEREDTAG
LASTSTEP SEALOPT
LOCALMAN Sl
MAINTOPT SIALM.FL
MAXTIME[O..2] SIALM.OPT
MAXTRANS[O..2] SIALM.PR
MODE SIALM.SV
MODEATTR STARTOPT
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MODEATTRFL.NORM

STATETEXTI[O..6]

MODEATTRFL.OPER STATETIMEJO..2]
MODEATTRFL.PROG STOPOPT
MODETRACK UNCMDALM.FL

UNCMDALM.PR
UNCMDALM.SV

Description of significant and commonly used pin or parameter:

Alarming: The following alarms are configurable to represent disagreements between the commanded state

(OP) and the feedback state (PV). These alarms are disabled if there are no inputs or outputs.

Command Disagree (CMDDISALM.FL): This alarm is generated when the commanded output state (OP)
changes and the feedback state (PV) does not change to the same state within the specified feedback time.
This alarm returns to normal when the PV state becomes the same as the OP state. This alarm does not
apply for momentary commanded states.

Command Fail (CMDFALALM.FL): This alarm checks to see if the PV state changed from its original state
to any other state within a specified feedback time after the OP state is commanded. For slow responding
devices, absence of this alarm indicates that the device responded to the command, even if it has not yet
moved to its commanded position.

Uncommanded Change (UNCMDALM.FL): This alarm is configured in conjunction with the Command
Disagree alarm function. This alarm is generated, if an OP state has not been commanded and the PV state
changes for any reason except BADPV.

Bad PV (BADPVALM.FL): This alarm is generated whenever PV is detected in the Null state. The Null state
can result from a BadPV condition for an input provided by a source block, or because input

combinations represent a Null state as defined by the DIPVMAP[0..15] parameter

SAFEOP: Safe output Lets you select the state that defines the DEVCTL block in a safe state. The default is SO

(State 0). State 2 (S2) selection is only applicable if number of states (NUMSTATES) is three.

SEALOPT: Seal-In Option Lets you specify whether the Seal-In Option is to be enabled or disabled. See the Seal-In

Option section for this block for information about this option. The default is an unchecked box or disabled. To

enable the Seal-In Option, the Momentary state must be None. When the Seal-In Option is enabled, the

Momentary State selection becomes void.

9.10.21 AUTOMAN (Auto Manual) Block
Description

The AUTOMAN (Auto Manual) block applies a user-specified gain and bias to the output. The user-specified
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values can be fixed or external. A fixed value is stored manually or by a program, and an external value comes

from another function block. It looks like this graphically:

1
Nal

0
e
jul

Dl
g
L

NORMMODE
NORMMODEATTR

REGCTL:AUTOMAN

AUTOMANA

NONE
NONE

With R410, you can configure the on-delay time, off-delay time, deadband value, and deadband unit for the

individual alarms. For example, you can use the following parameters to configure the on-delay time, off-delay

time, deadband values, and deadband units for the OPHIALM parameter.

e OPHIALM.TM
e OPHIALM.TMO
e OPHIALM.DB
e OPHIALM.DBU

Each AUTOMAN block supports the following user configurable attributes. The following table lists the given

name of the "Tab" in the parameter configuration form and then briefly describes the attributes associated with

that Tab. This data is only provided as a quick document reference, since this same information is included in the

on-line context sensitive Help.

The block calculates the output value (CV) using the following equation:

CV = KX1 + OPBIAS.FIX + OPBIAS.FLOAT

Where:

K

gain for CV (user specified)

X1

input value

OPBIAS.FIX

fixed output bias (user specified)

OPFBIAS.FLOAT

floating output bias (calculated)

e Kand OPBIAS.FIX may either be fixed (that is, stored manually or by the program) or external (that is,

brought from another block).
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e After an initialization, the block calculates OPBIAS.FLOAT as follows:

OPBIAS.FLOAT = CVinir - [KX1 + OPBIAS.FIX]

where: CVinir = initialization value from the secondary

Function

The AUTOMAN block is typically used:

e inacascade control strategy where one of the upstream blocks may not accept an initialization request

from its secondary.

o between a FANOUT block and a final control element to provide a "bumpless" output on return to cascade

Inputs

The AUTOMAN block requires one input - X1:

e X1 =initializable input which, if used, must be pulled from another block (it cannot be stored to).
e An engineering unit range for X1 (XEUHI and XEULO) must be specified.

e XEUHI and XEULO define the full range of X1:

e XEUHI represents the 100% of full-scale value.

e XEULO represents the 0% of full-scale value.

(Note that this block applies no range checks and assumes that X1 is within the XEUHI and XEULO range.)

Output

The AUTOMAN block has the following initializable outputs:

e OP = calculated output, in percent.

e OPEU = calculated output, in engineering units.

Initializable inputs and outputs

"Initializable input" and "initializable output" are variable attributes, similar to data type or access level. A
parameter with the "initializable" attribute has an associated BACKCALC parameter. When a connection between
an initializable input and initializable output is created, you can also create a BACKCALC connection between
them. Control Builder automatically builds the required BACKCALC connections, so you don't have to create them
manually. These "implicit" build connections are "hidden" from view and the related parameter pins are not
exposed on the control chart.

For example, if you connect OP from an AUTOMAN block to a PID block or an AOCHANNEL block, Control Builder
automatically creates the BACKCALCOUT to BACKCALCIN connection.
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Output ranges

CVEUHI and CVEULO define the full range of CV in engineering units.

If the AUTOMAN block has a secondary, it brings the secondary's input range through BACKCALC and sets its CV
range to that. If it has no secondary, CVEUHI and CVEULO track the X-input range (XEUHI and XEULO).

e OPHILM and OPLOLM define the normal high and low limits for OP as a percent of the CV range. These are
user-specified values.
OP is clamped to these limits if the algorithm's calculated result (CV) exceeds them or another block or user
program attempts to store an OP value that exceeds them. However, the operator may store an OP value that is
outside these limits.

e OPEXHILM and OPEXLOLM define the extended high and low limits for OP as a percent of the CV range. These

are user-specified values. The operator is prevented from storing an OP that exceeds these limits.

Mode Handling
The AUTOMAN block supports both the Cascade and Manual modes:
e [fMode is CAScade: X1 must come from another block.

e [f Mode is MANual: an operator or a user program (X1 is ignored) may store OP.

Timeout Monitoring

If mode is CAScade, the AUTOMAN block performs timeout monitoring on X1. If the X1 value is not updated
within a predefined time (TMOUTTIME), the AUTOMAN block invokes timeout processing as follows:

e Sets the "input timeout" flag (TMOUTFL).

e Sets the input value to Bad (NaN - Not a Number).

e Requests the X1 primary to initialize.

Note that the AUTOMAN block does not support mode shedding on timeout.

The maximum time between updates is specified by TMOUTTIME (in seconds)

Configuration_example:

The following figure and its companion callout description table show a sample configuration that uses an

AUTOMAN block between a FANOUT block and a downstream PID block for quick reference.
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% = REGCTLALTOMAN
REGETL:FANOUT AUTOMANA
FANOUTA
NORMMODE NONE
NORMMODE NONE NORMMODEATTR NONE
NORMMODEATTR NONE

Example of CB configuration using AUTOMAN block

The following table includes descriptions of the callouts in the figure above.
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Callout Description

1 You can use the FANOUT block to distribute a single primary output to
multiple secondaries. (Mote that the individual
BACKCALCIN/BACKCALCOUT connections for each FANOUT ocutput
used are automatically built by Control Builder as implicit/hidden
connections.)

Since the FANOUT block only initializes when all of its secondaries
request it, insert an AUTOMAMN block for individual downstream bloclks
(likke PIDE in this example) to ensure bumpless transfer during mode
changes.

2 “ou can specify a gain and bias for each of the FANOUT block outputs.

3 The primary purpose of this AUTOMAM block is to ensure a bumpless
output upon return to Cascade mode. The AUTOMARMN block is typically
used between a FANOUT block and a final control element.

Upon a return to Cascade, each secondary prowvides an initialization
request to its primary. In most cases, the primary adjusts its output
accordingly. Howewer, if the primary is a FANOUT block, it may ignore
the initialization request, since all of its secondaries may not be
requesting it. In this case, the AUTOMAMN block compensates for this
bvw applying a floating bias to the ocutput.

This block applies a user-specified gain and bias to the output. The
user-specified wvalues can be fiwed or external. A fixed wvalue is stored
manually or by a program, and an external value comes from
another function block. The 2AUTOMAMN block use=s the following
equation to calculate its output.

s COW = K[=]®1 + OPBIAS.FIX + OPBIAS.FLOAT

= where:

K = gain for CWw

1 = input wvalue

OPBIAS.FIX = fixed output bias (user-specified)
OPBIAS. FLOAT = floating output bias (calculated)

o000

9.10.22 AUXCALC (Auxiliary Calculation)

Description

The AUXCALC (Auxiliary Calculation) block lets you write up to eight expressions for computing a PV value. Each
expression may perform arithmetic or logic operations, test conditions, etc. Status information is made available
for both the inputs, as well as the expression results. Through configuration, you can assign the result of an

expression, a status, or an input to PV and PVSTS parameters. It looks like this graphically,

AUXILIARY-AUXCALC

AUXCALCA
PVSRC Pl]
PVSTSSRC PSTS[1]

Function

The AUXCALC block evaluates user-defined expressions and conditions to compute the desired output and status
for the control strategy.

As shown in the following figure, the block may bring values from up to six inputs and determines their statuses
in every execution cycle of the Control Module. It evaluates up to eight expressions and determines their
statuses. It derives values for PV and PV status based on the configuration choices for the PVSRC and PVSTSSRC

block parameters.
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You can enter expression strings and configure PV and PV status selections at build time before the CM is loaded.

The block performs syntax checking and conversion of the expression string during entry. If any errors are

detected, they are displayed to inform you of the problem.

You must re-enter the string to correct the error. You can only enter an expression in the Project tab during block

configuration. You cannot change an expression online in Monitoring tab.

The block checks and accepts other configuration parameters when the Control Module is active. If there are any

invalid entries, it generates appropriate error messages to help identify the cause.

Input

Fetch Analog Inputs
and Statuses

b

y

Calculate Expressions
and Derive Their Statuses

Y

Derive Final PV and
PV Status Values

This function block accepts as many as six inputs (P[1..6]):

All inputs are optional.

Must fetch all inputs from other function blocks.

The number of process input connections are equal to the number of inputs; the default is 1.

Output

This block produces the following outputs:

PV and its status (PVSTS)
As many as eight expression results (C[1] through C[8]) and their statuses.

Expressions

You can write up to eight expressions, each expression can contain any valid combination of inputs, operators,

and functions.

9.10.23 AUXSUMMER (Auxiliary Summer) Block
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Description

The AUXSUMMER (Auxiliary Summer) block lets you configure up to ten separate inputs to calculate a process
variable (PV) value that can be scaled and biased. Status information is made available for each input, as well as
the PV value. Through configuration, you can define a scale factor, bias value, and description for each input.

You can also choose to disable an input. All inputs are enabled by default. It looks like this graphically.

=|z2|3
L= | =

AUXILIARY:AUXSUMMER

AUXSUMMERA
CPV 1
DPV 0

Py
aM

Function

The AUXSUMMER block uses the following equation to calculate the PV value based on up to ten configured
inputs,

PV=CPV{((C[1] P[1D +D[1]) +.. ((C[i] P[i])+ D [i] )} + DPV

Where: CPV = Overall scale factor for PV

DPV = Overall bias for PV

C [i] = Scale factor for input 'i'

D [i] = Bias for input '{'

P [i] = Input value '{’

i=1to10

The AUXSUMMER block brings values from other function blocks and determines their statuses in every
execution cycle of the Control Module. It evaluates up to ten inputs and determines their statuses. It derives
values for PV and PV status based on its calculation of the inputs and the configuration entries for the overall PV
scale factor (CPV) and overall PV bias factor (DPV) parameters.

You can also choose to disable an input (PENABLE[1..10]) and define a substitute value (PSUB[1..10]) for the
disabled input,

Input

This function block accepts as many as ten inputs (P[1...10]).

At least one input (P[i]) must be configured for the block to operate.

All inputs must be fetched from other function blocks.

The number of process input connections (NUMPINPT) that can be made to other blocks is equal to the number

of inputs. The defaultis 1.
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Output

This block produces the following outputs:

PV and its status, PVSTS

9.10.24 ENHAUXCALC (Enhanced Auxiliary Calculation)

Description

The ENHAUXCALC block provides the following enhancements over the AUXCALC block.

Expands existing arrayed input parameters PSTS and P from six to ten.

These arrayed parameters are added to correspond to each of the ten inputs.

Input Description

Scaling Factor
Enable/Disable Switch
PSUB Substitute Parameter
PP Scaled Input

Both the ENHAUXCALC and AUXCALC blocks are optimized so that expressions use memory based on the

number of expressions configured, pcode size of each expression, the number of references in the expression and

the offset needed for each expression.

It looks like this graphically.

Function

AUXILIARY:ENHAUXCALC

ENHAUXCALCA
PVSRC P[]
PVSTSSRC PSTS[]

=12
olm
=

The ENHAUXCALC block evaluates user-defined expressions and conditions to compute the desired output and

status for the control strategy.

As shown in the following figure, the block may bring values from up to 10 inputs and determines their statuses

in every execution cycle of the Control Module. It evaluates up

to eight expressions and determines their statuses. It derives values for PV and PV status

based on the configuration choices for the PVSRC and PVSTSSRC block parameters.
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An input switch parameter (PENABLE[1..10]) lets you enable or disable each corresponding input (P[1..10]). You
can also configure a scaling factor (CP[1..10] for each corresponding input (P[1..10] to provide a corresponding
scaled input (PP[1..10]).

The scaled input is computed as follows.

If PENABLE = 0 (Disable), then:

PP[i] = PSUBJi] CP[i]

Else: If PENABLE = 1 (Enable), then:

PP[i] = P[i] CPJi]

Where:i=1to 10

9.10.25 SIGNALSEL (Signal Selector)

Description

The Signal Selector function block accepts as many as six input signals, and may be configured to do one of the
following on these inputs:

Select the input with the minimum value.

Select the input with the maximum value.

Select the median input.

Calculate the average of the inputs.

Select an input based on the Multiplex value; i.e., act as a multiplexer.

It looks like this graphically:

=35
Tlza|=

( AL L\r‘-\F!YEIG\IF\LSEL\
SIGNALSELA
PVRATE NaN
IGNORLM NaN
IGNORTM 0

Function

This function block supports the following methods for selecting an input:
Method Processing

MIN Select the input with the minimum value. Ignored inputs are excluded.
MAX Select the input with the maximum value. Ignored inputs are excluded.

MED Select the median input. Ignored inputs are excluded.
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AVG Calculate the average of the inputs. Ignored inputs are excluded.

MUX Select an input based on the Multiplex value; i.e., act as a multiplexer. Inputs are not ignored.

Input

This function block accepts between two to six selectable inputs, P[1] through P[6].

Minimum two inputs are required (P[1] and P[2]).

All inputs shall be fetched from other function blocks.

If less than two inputs are connected a warning "At least two inputs needs to be connected" shall be given during

load and activation of the block shall be prevented.

Output

This auxiliary PV block shall have output PV and its status PVSTS.

It shall have a parameter SELIN denoting which input, if any has been selected as the output.

The block shall have the following output flags:

One flag denoting if any of the inputs is ignored or not (IGNORD).

Individual flags for each input indicating if it was ignored (IGNORDFL[1...6]).

9.11 Typical Loops

9.11.2 Typical Al Monitoring Loop

-

IOPTYPE

10P

CHANNUM

SERIES_C_IO:AICHANNEL

10LT11021

AI_HART
AID3R
1

[

Mal

DATAACQ:DATAACQ

DACA

Example of Al Monitoring Loop

This typical Data Acquisition point is basically an indication point as shown in the following figure. This is our

typical configuration for data acquisition point and it consists of Analog Input Channel and Data Acquisition

function block. Both of the function blocks connections are “soft wire” between the parameter.

[t will be built and assigned to the same controller where the physical Analog Input (process variable of the PID)

point located. This data acquisition point will be assigned with a tag name and can be view at client station.
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9.11.3 Typical PID CASCADE Loop

The PID block is used in a single PID Loop Control in a cascade strategy. Figure below shows the typical PID
Loop- as configured in the Control Builder.

=3 CTRLO2 : 10FIC13016 [Project]
)

1DDZ1306.0713060 Fue]

@)@ | (m (%] _[i[=][2 = <

PIDA

a5ET 1| NORMMODE MAN
IFL | NORMMODEATTR OPERATOR
EQB

g‘ SERIES G 0ADCHANELY
10FV13016 |

o

10PTYPE AO_HART

AO10R
2

s NCRMMODEATTR

PP NUMSTATES

SERIES_C_IG:D0CHANNEL

10FN130168
DO_248
DO0ZR

H

Status

o}
g
8
D
8
[
[
B
&
g
g
)
Q
5
Q
=

Fages

Example of PID CAS Loop

As can be seen above, typical PID Loop Control Module consists of the following function blocks:

e Analog Input Channel
e Data Acquisition
e Regulatory Control PID

¢ Analog Output Channel

To form desired control strategies, all the connection are "soft-wired" between the parameters of function block.

Functional Scenario

PV Source
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PV is pulled from another function block. PV is typically pulled from a Data Acquisition (DATAACQ) function

block, which performs PV limit checking and alarming.

The data acquisition function block is configured to fetch process input from an Analog Input channel and
processes it input value (P1) without filtering into an output value. The PV source of Data Acquisition Function

block is:

e PV AUTO - PV value is fetched from another function block

Mode Attributes and Modes

There are two mode attributes, which determines whether the operator (OPER) or a program (PROG) can change
the point’s mode. If the attribute is OPER, the operator enters the required value(s) at the station. If the attribute

is PROG, the value is supplied by program.

Mode determines the role of the regulatory in a control strategy. An operator, internal logic, or a control program

can change the mode.
e SPisstored by the operator from the Station
e With Experion System, the engineer can make it easy for the operator to select the normal mode for a
control loop. For example, when the operator detect something abnormal and takes the control strategy
out of it current operating mode and mode attribute. If after correcting the problem, the operator wants

to return the control to the program but has forgotten the mode and attribute the point had, simply

selecting the “Normal” option to returns it pre-configured mode and attribute.

e In this way, the operator never needs to remember the mode and attribute the point would be in if
normal operation had been interrupted; the system remembers and responds when the Normal option is

selected.

Shedding Manual PV Option
This selection is to indicate what the PID block should do if PV is manual, as follows:

e No Shed -- does nothing (that is, the PID block behaves the same as if PVSTS = Normal).

e Shed Hold -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching, and
holds OP at the last good value. (This is the default selection.)

e ShedLow -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching, and
sets OP to its extended low limit (OPEXLOLM).

o ShedHigh -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching, and
sets OP to its extended high limit (OPEXHILM).
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e ShedSafe -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching, and
sets OP to the configured safe value (SAFEOP). If SAFEOP is NaN (Not a Number), OP is held at the last

good value.
Manual PV Option selected for above Loop:No Shed

Safety Interlock Option

The Safety Interlock Option determines the MODE and OP of the PID block is to assume upon a safety interlock

alarm. This selection is to indicate what the PID block should do when Safety Interlock flag is on, as follows:

e NO_SHED -- does nothing (that is, the PID block behaves the same as if PVSTS = Normal).

e SHEDHOLD -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching,

and holds OP at the last good value. (This is the default selection.)

e SHEDLOW -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching, and
sets OP to its extended low limit (OPEXLOLM).

o SHEDHIGH -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching,
and sets OP to its extended high limit (OPEXHILM).

o SHEDSAFE -- sets Mode to Manual and Mode Attribute to Operator, disables External Mode Switching,
and sets OP to the configured safe value (SAFEOP).

If SAFEOP is NaN (Not a Number), OP is held at the last good value.

Safety Interlock Option for the above Loop: SHEDSAFE (SAFEOP= 0%)

When the value of HZA002 is 0 (Abnormal) then it will enable the SI as HZA002 is inverted by NOT1. So, in that
case O/P will follow the SAFEOP, which is set at 0%.

Bad Control Option

The Bad Control Option indicates what to do when CV = NaN (Not a Number) thereby causing the Bad Control
flag (BADCTLFL) to be on. The Bad Control option determine how the MODE and OP of PID block is to assume if
CV goes bad, as follows:

e NO_SHED -- MODE remains unchanged and OP is held at the last good value. (Default selection =
NO_SHED)

e SHEDHOLD -- MODE is shed to Manual, MODEATTR goes to OPERATOR, external mode switching is
disabled and OP is held at the current value.
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e SHEDLOW -- MODE is shed to MANUAL, MODEATTR goes to OPERATOR, external mode switching is
disabled and OP goes to OPEXLOLM.

e SHEDHIGH -- MODE is shed to MANUAL, MODEATTR goes to OPERATOR, external mode switching is
disabled and OP goes to OPEXHILM

o SHEDSAFE -- MODE is shed to MANUAL, MODEATTR goes to OPERATOR, external mode switching is
disabled and OP goes to SAFEOP. If SAFEOP = NaN, OP is held at the last good value.

e Bad Control Option for the above Loop: NO_SHED

9.11.4 Typical Close Control loop Function with initialization by shut down

43 CTRLOS5 : 10LIC14100 [Project]

o o i@ | & x|

SERIES_C_ID-AICHANNEL
10LT14100

UTILITYFLAG

PVFL staTEr

or o g
NORMAL NONE B

Example of Control loop With SD

o)
=
g
2
o
g
8
|
5
o
¥
=l
Q
=

Safety Interlock Option (SIOPT) selected ShedSafe and Safety Interlock Flag (SIFL) connected to ESD shut down.

when SIFL set then result MODE goes shed to Manual, MODEATTR goes to Operator, external mode switching is

disabled, and OP goes to SAFEOP.
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9.11.5 Typical Split Rang Control loop
“ RHET= Y HEENES ME ) A ipem >

REGCTLALTOMAN

AUTOMANA

NONE
NONE

ERIES_C_IO-AGCHANNEL

10PV14028A

AO_HART
RO21R
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<2 CTRLO4 : 10PIC14028 [Project]
ol i@ (@) |2l ([@(x]_|i(=]( 7 [«] (2] [ DI IR
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DRTAACODATAACD)
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=3 CTRLO4 : 10PIC14028B [Project]
-’;'

I HE - SR HEE - eI E 2| [=1)| () (o] (] [ <« pPm M

REGCTLAUTOMAN

B AUTOMANA

NORMMODE NONE
NORMMODEATTR NONE

D U] JBpIO UOHNDEXT  SEduBIajeY SS0ID)

e lews

Paged

= FETryy ey
B 10PV140288
ioeTrPE 40_raRT

1P A0ZIR
CHANNUM T

Example of Split Rang Control loop
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For each split range using FANOUT and AUTOMAN blocks and separate each AO in different control module.

In control loop, out of PID block will enter in FANOUT block and the FANOUT have this ability that read one

input and release 8 output separately and each output have separate gain and bias .
OUT 1 = (gain*input) + bias

OUT 2 = (gain*input) + bias

OUT 8 = (gain*input) + bias

Now each output can operate AO channel but for case of that operator be able to operate the output manually, its

consider AUTOMAN block that its can change between auto and manual .

9.11.6 Typical OVRDSEL Loop

42 CTRLO1: 10PY110368 [Project]

'=§-jy§=§!_1i‘5)(=

oo onf Flaar - o),

NORMMODE NONE [aFF
NE | NORMMODEATTR
CTLEGN

WO U| J8pIQ UCHNDEXT  Saduale)ey SSOID)

107220117226

REGCTLAUTOMAN

= AUTOMANA

NORMMODE NONE
NORMMODEATTR NONE

‘SERIES_C_IOAGCHANNEL

10PV11036
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Typical OVRDSEL Module

Different Al with different PID and control module will be connect to one OVRDSEL Module to operate one AO.All
safety interlock will be seen in OVRDSEL Module.
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9.11.7 Typical SWITCH Loop
44 CTRLO2 : 10HS13022 [Project]
5 =j|§=73ﬂ.>( b . <’=page1

UTILITY:FLAG
SEL

10LICT3031 FANOUTA OP[1]

[

=

STATED SELXFLI1]
OFF OFF
STATE SELXFLZ]
OFF OFF

*

= SWITCHA_1
SELXFLI2]

57| NORMMODE cas

NORMMODEATTR NONE

CTLEQN EGB

TRACKING ON

REGCTL-SWITCH

RecoTLEWICH)
SWITCHA
SELXFLEZ]
NORMMODE CAS [oFF
NORMMODEATTR NONE
CTLEQN EQB
TRACKING ON
AC
S
Page 2

Typical SWITCH Module

WD U] J8pIQ UCHNIeX]  S8dualeeY S80I
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9.11.8 Typical Hand Controller loop

32 CTRLOT : 10HIC12024 [Project]

i i@ (@ || (a(x 1) | (m il < Page: |1 <>

REGCTL-AUTOMAN

AUTOMANA

NORMMODE NONE
NORMMODEATTR NONE

SERIES_C_IO:A0CHANNEL,
10HV12024

AQ_HART
AOD3R
5

o
g
z
©
g
8
!
g
o
£
5
o
£

It's a simple control module of valve that’s use AUTOMAN block.

Typical Hand Controller loop
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9.11.9 Typical Device Control Loop

The Pump Logic is implemented by using Device Control. Figure A2.7 below presents a Device Control Module as

configured in a Control Builder for Control Logic.
Basic Components

Device Control Module basically consists of Device Control Function Block (DEVCTL) and it’s associated
input(s)/output(s). Device Control Module can be configured up to 4 inputs with a combination of up to 3

outputs allows the process operator to focus on the device states rather than the software configuration.
Figure A2.6, a typical Device Control Module consists of the following function blocks.

e DEVICE CONTROL
e Device Control Function Block DEVCTLA

e Digital Input-1 (DI 1) as a Parameter Connection from the other Digital Input Channel Block for the
Pump-260 Running Feedback

e Digital Output Channel (DO Channel) for the Start and Stop Output of the Pump
e General Logic Operation (AND / NOT Gate)

o Safety Interlock (SI)

e Override Interlock (OI 0 and OI 1)

e Permissive interlock

e Local Man

To form the control strategy, all connections are “soft-wired” between a connection of function block.

Override Interlock is a special parameter in Device Control FB to make an interlock function. When active, it

forces a command output of Device Control FB into a respective state.

The process operator can change the state of the Pump Manually by Start and Stop Pulse from the faceplate of the

Pump, provided that the pump is selected as a duty Pump and the Interlock is healthy.

Safety Interlock (SI) is provided as for a safety interlock purpose. Sl is usually configured to prevent any damages
to people or equipment. Therefore, SI has a higher priority than Override Interlock. When active, the command
output will change to a pre-defined “Safe State” (Stop) and no one would be able to change the command output

of the Device Control Module during Sl is in active even though the Bypass parameter has been set.

Functional Scenario
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Input (DI[1])

DI is a Boolean value, which represents the state of other block output or a field DICHANNEL (Digital Input
Channel) block for the State of the Device- Running / Stop.

Output (DOJ[1..2])

Output (DO [1]) is on pulse for Start command of the Pump.

Output (DO [2]) is a Boolean value for Stop command of the Pump.

Each outputis connected to DOCHANNEL (Digital Output Channel) block.
Control Action on Communication Lost or Control Failure

Each DO Channel can be separately configured the action when control failure or loss of communication between
processor and I/0 Module. These configurations are available in Channel Configuration Tab under the [/0

Module configuration. Control Builder provides two options listed below:

e Shed to Hold - Check the box for each designated channel to specify how to control the output applied

upon controller failure or loss of communication between controller and I0M.
e Ifenabled (checked), the output holds the last state processed.
o [fdisabled (unchecked), the output goes to the Safe State (see below).

o Safe State - Check the box (to toggle On) to indicate that the Safe State output is to be applied upon
controller failure or loss of communication between controller and I0OM if the Shed to Hold option is not

checked for the designated channel.

State

A "state" represents the present condition of a device- Run and Stop based on the DI[1] state.

Mode and Mode Attribute

Mode (MODE) is fixed at MANUAL. The Normal Mode (NORMMODE) parameter is also fixed at MANUAL.

Mode Attribute (MODEATTR) - determines where state commands to the DEVCTL block may originate - that is,

who may set the commanded output state (OP), as follows:

e OPERATOR = only the operator may command the output state.

o PROGRAM = only other function blocks (such as Logic blocks, SCM programs) may command the output
state by setting OPREQ.

o NORMAL = the setting specified by the Normal Mode Attribute (NORMMODEATTR) is assumed.




NP UL\ —
“ S (B Ol g gl 31 9 culugS .@ ( b ) [ =

:7: eVl cod disl g o Y mhaw 40
NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
03on | o s | oviiole | CMed | by | e gs | i | 4k 359 I 228 axmio oyl

BK-HD-GCS-C0O-0031_01

BK GCS IGK 120 IN SP 0002 VOO0

Safe Output State

The Safe Output State (SAFEOP- State 0 / Stop) parameter defines the default state for certain actions of the
DEVCTL block. SAFEOP can be assigned to any of the settable states of the block (that is, those states to which
parameter OP may be assigned). The default for SAFEOP is State 0.

SAFEOP may not be assigned to a state, which is already configured as momentary.
Safety Override Interlock (SI)

The Safety Override Interlock (SI) forces the commanded output state (OP) to the Safe Output State (SAFEOP)
when active. No one may command OP to a different state while Sl is active. It may be connected to the other

blocks or by an operator if MODATTR parameter is set to Operator.

e Slis defaulted to OFF, it must be set to ON to force OP to go to SAFEOP.
e  When SI turns OFF, OP = SAFEOP is maintained.

Override Interlocks (0I[0..2])

OI]0..2] are Override Interlocks which, when active, force the commanded output (OP) to a respective state
regardless of the condition of the Permissive Interlocks. OP cannot be commanded to a different state when an
Override interlock is active. Override Interlocks may be connected to other block outputs or may be directly set

by an operator if MODEATTR is set to OPERATOR.
OI has lower priority than that of SI. Therefore if SI and OI are occurred at the same time, SI will take action.

Permissive interlocks

Permissive Interlocks which are inputs that may be connected to an external function block

to determine whether the operator and/or user program are allowed to change the commanded output
(OP) of the DEVCTL block to a specific state. Permissive Interlocks themselves never cause OP to

change.
LocalMan

if LocalMan is ON, OP tracks PV, if PV is in a settable state (State0, Statel, or State2). If PV

is in an unstable state (Null or In Between ), or PV does not exist, OP is set to Safe OP.
Override/Permissive Interlock Bypass

To grant an operator the ability to bypass the Permissive and Override Interlocks for a DEVCTL block, the
parameter BYPPERM must be set to ON. The operator can then set or reset the parameter BYPASS.

BYPASS does not affect the Safety Override Interlock (SI).
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<% CTRLO4 : 10SDV19004 [Project]
‘ IRHE N HE I «p el Car
B T isirenn

IOFTYPE Di_24
10P D27
CHANNUM 21 2
DESC Close Feedback

9y SERIES_C_I0:DICHANNEL
10ZSH19004 ‘

a2
DESC Open Feedback

o]
3
8
2
[
g
8
1
g
Q
¥
2
5]
£

NORMMODEATTR
NUMSTATES

SERIES_C_IO:DOCHANNEL
10SN19004

DO_248

DOTER
P

Device Control Module

Alarms

e Command Disagree (CMDDISALM.FL):

This alarm is generated when the commanded output state (OP) changes and the feedback state (PV) does
not change to the same state within the specified feedback time. This alarm returns to normal when the PV
state becomes the same as the OP state.

e Command Fail (CMDFALALM.FL): This alarm checks to see if the PV state changed from its original state to any
other state within a specified feedback time after the OP state is commanded. For slow responding devices,
absence of this alarm indicates that the device responded to the command, even if it has not yet moved to its
commanded position.

e Uncommanded Change (UNCMDALM.FL):

This alarm is configured in conjunction with the Command Disagree alarm function. This alarm is generated, if an

OP state has not been commanded and the PV state changes for any reason except BADPV.
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e Bad PV (BADPVALM.FL): This alarm is generated whenever PV is detected in the Null state. The Null state can

result from a Bad PV condition for an input provided by a source block, or because input combinations

represent a Null state as defined by the DIPVMAP[0..15] parameter.

DEVCTL:DEVCTL Block, DEVCTLA - Parameters [Project]

Configuration Parameters

Main Inputs Qutput
PV Alarming

Timeto

Close

Command Disagree

Monitoring Parameters

Maintenance

Time to

Open

B J[s ]

Command Fail: |m

| [0 |

Uncommand Change

Bad PV

Override Alarms

Safety Override Alarm

State 0 Override Interlock Alarm:
State 1 Override Interlock Alarm
State 2 Override Interlock Alarm:
Off Normal Alarm:

[(]c0os Alarm Enable
Priarity

Change Of State Alarm NONE

"] Show Parameter Names

SCM

Time to

Qption

ENABLE ~

DISABLE ~

DISABLE

DISABLE -~

ENABLE -~

Severity

Block Preferences

Alams

Priarity

HIGH

LOW

HIGH

NONE

Priority

URGENT
NONE
NONE

NONE

NONE

Identifi

On-Delay Time (sec)

9.11.10 Typical P1 (Single Motor With ESD Interlock)

TO000; OO00;

cation

Template Defining
Dependencies

Cancel

Block Pins

Help
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4 CTRLO4: 10PM14016 [Project]
5

9.11.11 Control valve

'SERIES_C_10 DOCHANNEL

ND U] J9pIQ UONND®X]  SBOUBIBjBY SS0I)

48

[

E—Iaﬂ.x

SERIES_C_IO:AICHANNEL

50LT101
IOPTYPE Al_HART
10P Al04R
CHANNUM
Z|5
z
z
z|2
DATAACQDATAACQ
DACA
PVSRCOPT ONLYAUTO
P1FILTTIME 0
PVEULO 0
PVEUHI 100

[

NaN

50LIC101

2222'| NORMMODE MAN

SIFLf NORMMODEATTR OPERATOR

oFF' | CTLEQN EQB
ESWFLAUTO
o
ESWENE
DISABLE

< J

REGCTL: PID\

PIDA

oP

o

Olo
HART] SERIES_C_IO:AOCHANNEL
= 50LV101 |-
IOPTYPE AO_HART
0P AOO1R
CHANNUM
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9.11.12 MOV valve
32 CTRLO4 : 50SDV102 [Project] = ac
oo |i@@ x| il T £ peo 1 LI L L
77777777777777777777777777777777777777777777777777777777777 aged ””7’7’7’”"7”7’7””’7”'W””””””’7”"7”””'7”"”[(3 o
g
” SERIES oI DICHANNEL 9 SERIES €O DICHANNEL 2
50ZSL102 50ZSH102 g
I0PTYPE DI_24 IOPTYPE DI 24 2
0P D127 10P DI27 )
CHANNUM 14 CHANNUM 15
DESC Close Feedback DESC Open Feedback g
z[E 2k g
o
g
5
(e}
=
DEVCTL:DEVCTL a SERIES_C_IO:DOCHANNEL
DEVCTLA 50SN102
IOPTYPE DO_24B
0P DO18R
NORMMODEATTR NONE CHANNUM 14
NUMSTATES 2 Status
9.11.13 On/off valve
44 CTRLO4 : 50SDV102 [Project] == = <"
o (o] [lal@ i@ x| ) (o] () ] [iros i SR
g
ﬂ SERIES_C_IO:DICHANNEL a SERIES_C_IO:DICHANNEL 2
50ZSL102 50ZSH102 g
IOPTYPE DI 24 IOPTYPE DI_24 §
0P D27 10P DI27 ®
CHANNUM 14 CHANNUM 15
DESC Close Feedback DESC Open Feedback é‘
zl% Zl§ g
o)
g
L7
(o]
=

NUMSTATES

DEVCTLDEVCTL

DEVCTLA

NORMMODEATTR

SERIES_C_IO:DOCHANNEL
50SN102
DO_24B

DO18R
14
Status

50SDV102
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9.11.14 Agitators

44 50MX101 [Project]

IOPTYPE
1P

CHANNUM

WD U] JOpIQ UONNOAXT  S80UaIajeY SS0I0)

SERIES_C_IODOGHANNEL
sTOP
00_248

NONE
ONLYAUTO

AUTO
Ready to Start

DEVCTLDEVCTD
DEVCTLA

NORMMODEATTR NONE
NUMSTATES 2

- womcrsE)
= PULSEA [
PULSEWIDTH 5

10MX10
9.11.15 Duty Standby

34 CTRLOT : 10FM110578 [Project]

N HEE S B ES 2| (3)|([=) (] (] _[: b Qi TR

o
g
é
Pl
23
g
L
E]
8
8
g
g
H]
[
&
El
Q
£

1os11057BS




W e
&b Sy i O3lgo gF SR 9 Cudg .@ (&) =

:7: el oo dsl 9 o Y =law g
NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
03op | o M | ooiiole | ohhed | &by | megs | Jb e 359 I 234 axmio oyl
BK-HD-GCS-CO-0031_01 —=2 S -
BK GCS IGK 120 IN SP 0002 V0O
43 CTRLOT: 10FM110578 [Project] = EEh %"
lo(e @@ faa)x | 5[] ST RIOER

UTILITY-DIGAGQ

R_S

10FM110578 ORRUN OUT = [oFF
| TR lour NORMAL NONE
o | ANDARSE n/PVSRCOPT  ONLYAUTO
e 5 PVSOURCE AUTO
| DESC Ready to Start

10FM11057B AF.QUT

DEVCTLDEVCTL.

DEVCTLA

alz ¢
L

WD U] J9pI0 UDANOSXT]  SBJUBIRjaY SS0ID)

NORMMODEATTR NONE
NUMSTATES 2

10FM110578.0RRUN.OUT OFF OFF
INEZ;
10FM110578 OFF QUT OFF

SERIES_C_IO:DOCHANNEL

10HS11057BD

onrpLze | CHANNUM

The only different between duty standby (PUMP,MOTOR,FAN,...) and the single one is in DEVCTL pin(OI[1]) that
its linked to the other stand by device in case of that if the ON device going OFF, the standby device going ON.
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10 C300 restart

- RAM Retention Restart in Embedded Controllers

The C300 controller is to support a higher level of functionality for RAM Retention Restart (RRR)

General principles for RRR in CEE / C300 are as follows.

¢ Handling of CEESTATE following RRR is subject to a configuration option
¢ Configuration can force CEESTATE to Idle

¢ Configuration can allow CEESTATE to return to its last state before power down

¢ Forrepower to CEESTATE = Run, configuration can force CEE to execute either cold or warm restart

e Alternatively, configuration can cause cold or warm restart to be selected based upon the length of a

configured power down interval

¢ Upon RRR individual blocks execute either a cold or warm restart based upon the behavior of CEE and

the configured behavior of their parent control module

Further details for C300 support of RRR are described in the following sections.

The following behaviors are observed by all blocks upon execution of cold or warm restart. The same

applies to RRR.

e PV handling on warm and cold restart

PVs are initialized to their fail safe values. For PV algorithms which involve historical computation state

(filters, delays, etc.) all history is re-initialized.

¢ Alarm handling on warm and cold restart

When a CEE or IOLIM is restarted, any alarms reported by that node acquire the time stamp that goes

with the time of restart. The timestamp of original report is not retained.
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There are general principles which apply to restart behaviors for wide classes of blocks. These

behaviors apply to RRR as well as to cold and warm restart.

Parameter RRRCEESTATE of the CEE block allows the application engineer to configure the CEE start
up behavior to be performed upon RRR. It has an access lock of Engineer. Possible values for

RRRCEESTATE are as follows.

e IDLE

CEESTATE goes to Idle upon RRR regardless of the value it had before power down. Operators may
command a transition to ‘Run’ thereafter. The transition to Run may be commanded as either a cold or

warm restart.

« LASTCOLD

CEESTATE goes to the last state it had at time of power down. If CEESTATE returns to Run then the

transition is treated as a cold restart.

e LASTWARM

CEESTATE goes to the last state it had at time of power down. If CEESTATE returns to ‘Run’ then the
transition is treated as a warm restart.

e LASTTIMEOUT

CEESTATE goes to the last state it had at time of power down. If CEESTATE returns to run then
the transition is treated as either a cold or warm restart depending upon the duration of the
preceding power down. The threshold for selecting warm or cold start is configured in
parameter WARMTIMEOUT.
Parameter WARMTIMEOUT has the following characteristics.

e WARMTIMEOUT
This is a configurable floating point parameter which indicates a time value in units of minutes.
If RRRCEESTATE = LASTTIMEOUT and the last CEESTATE was Run then upon RAM retention

restart CEE examines the duration of the preceding power down. If power down duration was
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less than WARMTIMEOUT then CEE executes a warm restart. Otherwise CEE executes a cold
restart.

The access lock of parameter WARMTIMEOUT is Engineer.

CM impact

A CM always executes either a cold or warm restart when RRR occurs. If the CM’s
CEESTARTOPT is configured to ALWAYSCOLD then the CM executes a cold restart upon RRR. If
CEESTARTOPT is configured to ALWAYS WARM then the CM executes a warm restart upon
RRR. If CEESTARTOPT is configured to FOLLOWCEE then the CM executes whatever type of
restart results from the configuration of CEE parameters RRRCEESTATE and WARMTIMEOUT.
SCM impact

Like CM, an SCM always executes either a cold or warm restart when RRR occurs. The value of
CEESTARTOPT determines whether RRR will always result in SCM cold restart, always result

in SCM warm restart or whether SCM will follow the restart commanded for CEE as a whole.
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11  Simulation procedure

After preparing the controller logic its should be test to be reliable this process is applicable by simulating in

Experion software.
At first choose a control module , download controller and control module, after that open the control module .

For example its shown a flow comp control module in this picture .

O x
Find - Go TePag —
(EnlevNamelaSealch IS Plevius {w ~ © G © @ ‘ Q
Page 1 [
u 'SERES_C_IO:AICHANNEL
10FT18001
PV 10
PVSTS MANUAL
PTEXECST Active F | |
PVSOURCE MAN 182448
Y
o AUXILIARY:FLOWCOMP
FLOWCOMPA
P X
—
Yo Nal
Q,
Nali PV Nall
Y | PVSTS BAD
10PI18001 DACA PV nat | PVSTSFLBAD ON
DATAACQDATAACQ T COMPTERM NaN
DACA 10T118001.DACA PV nan’ | NUMPINPT 3
—_— Gy | FSTS MANUAL
Nali XSTS BAD
ww_ | asts BAD
HIALM TYPE NONE ™| TSTS BAD
PVSOURCE AUTO PSTS BAD
PV 38.2448 GSTS BAD
PVSTS MANUAL MWSTS BAD
Page3
PV
382448
12"
NaN
A\
lal 1 v

By clicking on out put of transmitter you can change the OP amount.

10
|

P, fo

I S Porameter Nomes oK Carcel Helo
T

For example we set the OP on (50%), so its will be read by DACA and DACA block will calculate the real amount

by the define range in this block.

IDATAACQ:DATAACQ Block, DACA - Parameters [Monitoring] 2lx|
Main | Alames | Identfication | Dependencies | Template Defiring | Insertion |
Name Execution Orderin CM: ~ [140
Description
Engr Lnts v
[~ Process Variable
PV Source Option : % ONLYAUTO ¢ ALL PVEL Range Hi 382448
PVE Range Lo
PVSowce: a0 = e ’
PV Extended Hi Limk : 350
e 0 = PVEtendedlolimt: [75
PVCharscter: |LINEAR = Low Signal Cut OF Nan
[ Clamping, g

Clamping Option % DISABLE € ENABLE

Lag Time 0 minutes.

I~ Show Parameter Names Cancel Help
In this case range is between 0 to 382.448, so the output will be 191.224 as see in below picture.
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By changing related (PI & TI) the FLOWCOMP block will be shown the result.

2 CTRLOI : 10F118001 [Monitosing, Execution Status = ACTIVEN[SIM]

| Go ToPage

mumsw ﬂn-.m — ~ O q}@|u
R =
f SERES_C_IDACHANNEL
10FT18001
By 50
PVSTS MANUAL
PTEXECST Active £ _
PVSOURCE MaN 191224
Y
- AUUARYALOWCOUP
o FLOWCOMPA
x
—
<0 T
o
— -
|| PV 17018
01 - 7| PVSTSFLBAD OFF
DATAACODATAAC <, | cous 09100269
OTH18001 DACAPY =] NUMPINPT 3
10TIBO01 DA | [
| HSTS BAD
|| 0sTS BAD
|
HALMTYPE NONE || TSTS MANUAL
PVSOURCE AUTO PSTS MANUAL
191.224 GSTS. BAD
PVSTS MANUAL MWSTS BAD
Faged
[
19224
v
a0
Y

Be noted the for changing OP, at first you should change the block source from AUTO to MANUAL.

HART Notfications | SewerHstoy |  ServerDispiays |  Identiicaion |  Dependencies |  Template Defining |
Main Configuraion |  HART Corfiguration |  HARTDevice Status | HART Idertfication | HART Varibies
Type Information Channel PV Range
Sensor Type 1.5V B PV Extended High Range 1029
PV Characterzation Linear =] | | PV High Range flo—
Input Direction Direct || | PVLow Range O
PV Temperature Scale DEGREES_CELSIUS Z| | | PVEdended Low Range 29
PV Raw High Range (I
PV Raw Low Range
PV Clamping Clamp T| Low Cutoff Signal NaN
Filer Lag Time (Minutes) o Themecouple Range o] e
PV Source Option ALL =
PV Saurce rﬁ =\ Device Range
[~ Open Viire Detection Enable Device Bxtended Hgh Range
Device High Range (20mA)
Device Low Range (4mA)
Device Extended Low Range
& Device PV Range Mismatch
feept D evice Hanges
I~ Show Parameter Names Cancel Help
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12  PKS Software Standard Functionality
12.1Server

12.1.1 Data Global Ownership
Global means that there is one-and-only-one owner of any particular data element across the entire automation

system.

Within the Experion PKS system, some data is owned by a controller while other data is owned by a server-based
database known as the System Repository. Each data element is owned by one-and-only-one of these entities. This
provides robustness because all users throughout the Experion PKSTM system, whether in the control layer or the

supervisory layer, are dealing with the same value for that data at any given point in time.

12.1.2 Real Time Database

1) At the heart of the Experion PKS server is the Real Time Database. The following information is stored in the

Real Time Database:

e Acquired Data - data read from or related to controllers

e Process History - historical store of acquired data

e Alarms and Events

e System Status

e Configuration Data - details how Server subsystems are configured to operate
o User Defined Data - structures to store application specific information

To maintain data integrity, memory resident portions of the Real Time Database are periodically written to the

hard disk in a process known as checkpointing.

Redundancy

Acquisition &
Control
History

Collection,

Real Time
Database
Alarm &
Event
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12.1.3 Alarm/Event Management
All on line Alarms are stored in the server’s real time database.

For , ESD and 3rd party packages, the controllers will generate alarms but the time stamping will be done at the

server.

All alarm limits are specified in the controller’s configuration and transferred as alarm points to the database in

the server. All the alarms will be displayed together in the alarm summary page and stored in the same format.
Following priority levels will be used for segregating alarms for display and reporting:

® Journal (alarm not reported in alarm summary page but stored in events)

® Low

® High

® Urgent (Emergency alarms)

Low alarm is having the least priority and the urgent alarm is having the topmost priority. Low, high and urgent

alarms are displayed on the alarm summary pages and also indicated in the events log.

Sub-priority / Severity number, between 0 (lowest) and 15 (highest), may also be specified for each alarm
priority. Alarms having the same priority can be distinguished by assigning sub priority values. The high sub
priority alarm will be displayed first, then other alarms which have the same priority but lower sub priority will

be displayed.

Priority levels will be defined by HXXXX within the data base. Severity number and area, group allocation will be

defined during the functional analysis and also inserted in the data base.
An alarm line at the bottom of the operator station will display the latest highest priority alarm.

Alarm summary page can store up to 2000 alarms. If more then 2000 alarms exist at the same time then the

alarms will be displayed on the first in first out basis.
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12.1.4 Alarm Reporting /features

Many options available to operators for quickly targeting the process problems include:

Exbamal [
RaH
ALARM
FYHHI
FyHAH
FuHHI
PUHIGH
AsSLO
FyH
Py
ASH
FYH
FaL
FaL

| B s |

| 12 & ume | =t O s ked g Fags I

® Navigation to Associated display and point detail display - Operator can navigate to associated page or point

detail page of the tag from the alarm summary page.

® Double clicking on the alarm opens the point detail page

® Navigation to the associated page (process overview page) by selecting the alarm and pressing the

associated page button or press F2 button on the keyboard.

® Assetassignment - Asset will be assigned to the operator stations and the alarms for those assets will only

be displayed on that operator station. Refer to the security section below.
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taken can be stored.

Location -

Lacation Pane +

Show All Locations

Z4E Alarm Groups
= As=ts(24)

= [ DRIFT_As=t1_Rkem [

I 5 DRIF T_AB_Asset_
= 4y DRIF T_Asset2_lter
DRIFT_CDA_Asset
[F] ORIFT_DB_As=t_
DRIFT_LCS_Asset

M NRIET MR A=t

Location Tag

DRIF T
DRIF T

DRIF T_MB_
DRIF T_MB_
DRIF T_MB_
DRIF T_MB_
DRIF T _hiB

Operator log - Operator actions such as acknowledgement will be recorded in events so that all the actions

Alarm filtering - Alarms can be filtered by any column that is displayed on the alarm summary page. For

example the bellow filter will be applied only for urgent alarm.

Location « (all alarms)w

T Clear All Fitters

Date & Time

DRIF T_SCAD.
DRIF T_CDA

DRIF T_MB_Ass et
DRIF T_MB_Ass et

Location Tag

Drift_DB_ANA140
Drift_DB_ANA144
Drift_DB_ANA143
Drift_CM_DACOO1

Drift_CM_PI1D001

Drift_MB _Anal09
Drift_MB _Ana019

Condition

RSHI
RSHI
RSHI
PVHIGH
PVHIGH
RSHI

|Priority
(Al Priorities)
(Like Currently Selected)

| Des cription

Urgent
High
Lowy

Sort As cending
Sort Des cending

® Alarms related with the Experion PKS system and alarms related to the process are displayed on different

pages. The system alarms are notified on the system page. A separate link to the system alarm page is

provided beside of the alarm summary page link, on the status line of each operator station.

The alarm display will show the alarm only once but it will show the number of times the point went in the

alarm state. If the alarm is acknowledged and returned to normal the alarm will be removed from the alarm

summary page and line will be generated again the next time alarm state occurs.

12.1.5 Events

The Event Summary will list events that occur in the system, including:

Alarms
Alarm Acknowledgments
Return to Normal

Operator Control Actions
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Operator Login & Security Level Changes

On-line Database Modifications

Communications Alarms

System Restart Messages

Up to 30,000 events may be stored in the Event Summary. After that the events will be retained on the first in

first out basis. Events are collected in an Experion system database file. Periodically events are copied from

the Experion system database to the Microsoft SQL Server event database for queries and reporting. Events

are archived from the SQL Server database according to a schedule specified. The event archive will be stored on

different partition of server for maximum efficiency.

Event Achieve

The event achieve will be generated on the D partition under the directory of “event”.

12.1.6 Historization

History Collect

Condition

The points defined in CCRSVR01 and CCRSVRO02 PKS Server will be configured to use standard history, as noted
below:

1-minute snapshots

6-minute averages (of the 1-minute snapshots)

1-hour averages (of the 1-minute snapshots)

8-hour averages (of the 1-minute snapshots)

24-hour averages (of the 1-minute snapshots)

History archive

The history archive will be generated on the D partition under the directory of “history”. After each 7 days, the
archive file will be moved to a network storage automatically or be moved to a portable storage manually.

History Archive setting: Station-> Configuration->History->History Archive

NOTE:

The PKS system default history archive path is :

“C:\Program Files\Honeywell\Experion PKS \Server\data\Archive” ;

When the number of samples stored equals the maximum number that can be stored, the oldest history
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Sample is discarded in order to store a new sample. The oldest history sample may need be saved for

future analysis. The history archive will be set such that the history files for the nominated history intervals
are copied to a default folder on the hard disk of the server, permitting off line viewing of archived data.

The folder of “history” on the D disk partition will be chosen to archive historic data. The free disk

space limitation of 5000MB will be set such that once the free disk space on the archive partition is lower
than the limit, an alarm will be raised and archive function will stopped until disk space is returned to below
the limit.

If longer history storage is required, the history archive can be moved to a network or portable storage .

The archived folder’s name contains the date and time at which the history was archived and the type of

history that is archived for easy reference after archiving.

Once collected, historical data is available for use by:

e Trend displays

e Custom displays

e Reports

e Application programs
e Spreadsheets

History Restore

The PKS system default history restore path is :
“C:\Program Files\Honeywell\ Experion PKS \Server\data\Restored Archives

Periodic history:

Periodic history collects and stores numerical data at predefined regular intervals. Periodic history data
is generally used for operational purposes such as trend monitoring but is also collected for historical

analysis.

Experion has a comprehensive range of collection rates for periodic history. These collection rates

provide a high degree of flexibility in moderating the load on your control network.

o Fast history stores snapshots of a point parameter at short regular intervals. You can choose from 8
different collection rates. Fast history has a base collection rate of 1 or 5s. By default, the fastest
collection rate is 5 seconds but this can be changed to 1 second if necessary. Total number of point

parameters assigned to fast History should not exceed the system limit.
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e Standard history stores snapshots at slightly longer intervals, ranging from 1 minute to 30 minutes. The

fastest standard history collection rate of 1 minute can be changed to 30 seconds if necessary. In addition

to storing snapshots, standard history also calculates and stores average values, based on the standard

history snapshot rates. The default averages are: 6-minutes, 1-hour, 8-hours, and 24-hours.

e Extended history stores 1, 8, and 24-hour snapshots.

Note that history collection is synchronized to the system time. For example, the 6-second collection

occurs at 6, 12, 18 and so on seconds after the minute boundary on the system.

Fast History

Standard History

Standard history snapshots

Fastest collection rate: &

Collection rates: o

¢ 30 seconds

@& 1 minute

1 minute

2 minutes

5 minutes

10 minutes

30 minutes

For some specific process points, fast history could be required.

Fast history will be defined for the project with a 5 Sec collection fastest rate (default).

Caution: changing the default setting to 1 sec induce system warning message:”Increasing history

collection will impact system performance” (server load)
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Fast History Standard History
Fast history

Fastest collection rate:

Collection rates:

& © 1second

& 5seconds

@ 5seconds
10 seconds
15 seconds
20 seconds

30 seconds

System trend interval can be selected as 1 sec (or 5 sec*), 1min, 6 min avg, 1 hr avg, 8hr avg, 24 hr avg, 1

hr, 8 hr, 24 hr.

* The 1 secinterval is fast history. A project can be setup to have either 1 sec OR 5 sec fast history

collection.

12.1.7 Trending

Trend Configuration allows trends to be configured on line as necessary by simply selecting the point and the

parameter from the database.

Trend displays are standard Station displays that provide a way of viewing historical data for points. Trend

displays complement other types of displays that can be used to view historical data such as point detail trends,

group trends, and custom display trends.

The history archive files are automatically searched to display archived history data for specified times and dates

on a Trend display.

According to choose fast, standard and extended mode in history, different trend will be shown ; if fast mode

being choose sampling will be done more standard so its support short

Standard trend types include:

e Single bar graphs
e Dual bar graphs
e Triple bar graphs

e  Multi-plot trends - Can display up to 32 parameters simultaneously.
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e Multi-range trends - This trend is similar to the multi-plot trend except that the range can be defined
separately for each parameter. This will be useful if we want to enlarge some portion of the trend for only

one parameter.
e X-Y scatter plots,
o Numeric tables

e Group trends

Trend: I?I Test Trend 17 j |(Modifed) | 2 'E @
| . I j El = ! = Period: | 20 Minutes ;I Interval: |5 seC ;I
[ 1000 -

s
OERTTTETIvT

-70.0
I -100.0 st
. z1 19-Aug-05 11:45:00 19-Aug-05 11:50:00 15915 =5{19-Aug-05 =
« | B EMICIDIEY Y-8
; fp Lo High Current Reference| Eng ‘:
Foint IC Farameter Descrigion Soale Sl vl \ialua| Urit
EC2_LPOM F ECZLOOP 1 PFID PYESPEL ||
) ECZ_LPO2 P ECZ LOOP 2 PID RE 100.00 200.00 144.04 PESPEL
v ECZ2_LP03 P ECZLOOF 3 0.00 100.00 3582 FESPEL
|
v BC_LPO1 F BCLOOP1 175.00 176.00 175.01 PYESPEL
vl [l ec_Lroz hode: BCLOOP 2 FID RE 0.00 15.00 CAST
O
j -

The trends will be configured on the Multi-plot Trend standard base except specified otherwise in the functional

specification.

Trends reference from 1 to 500 will be reserved for standard trends and operators will not be able to modify
their parameters allocation. Predefined standard trends will be provided. Refer functional analysis. Trends

referenced above 500 will have parameters configurable by Operators.
Following Functions will be provided:

e Combination real-time/historical trending - in the same trend the history values as well as the current values
will be displayed and will be continue..

e Trend zooming, panning, and scrolling - the trend can zoomed by dragging cursor or it can be scrolled in
backward or forward direction

e Hairline readout - Fort the tags that are histories, by clicking on the trend the value at that instance can be
seen in the trend

e Declutter - Declutter feature allows to temporarily enable or disable the particular “Point. Parameter” value

in the trend without removing the entry of the particular point.
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e Configurable trend density - The number of samples displayed for the particular type of history can be

specified for the trend.

e Simple recall of archived history - Archived history may be accessed automatically by simply scrolling to, or

directly entering, the appropriate time and date.

e Trend protection - Trend can be protected so that operators will not have access to modify the configuration

of the trend like “Point Parameter” information.

e Smart clipboard support for copy/paste of data - Data from the trend display can be copied and pasted to

excel sheet for further analyze.

Note : About short trends, long trends and related time resolution and time period of them will be discussed

during prototype test meeting.

- Limitation

e The number of trends available in the system depends on the server database sizing. By default the

system will be sized with maximum 3000 trend display page per server.

e Each trend display page can have maximum 32 parameters assigned.

Trends on custom displays performance specifications Limitations
On a single Display

Maximum number of full trends?. 1516 1
Maximum number of basic trends? 1516 4
On a single Station3

Maximum number of trends*

Maximum number of standard history trends>

Maximum number of fast history trends® 4
Maximum number of pens across all trends? 64
Across all Stations®

Maximum number of trends19 28
Maximum number of standard history trends 28
Maximum number of fast history trends!! 14
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Maximum number of pens across all trends817 224
Trend call up time!2
Sample interval Call up time Number of pens Trend period!+
per Trend object!3
1 second fast history 3 seconds 1-8 1 hour
3 seconds 9-32 20 minutes
5 second fast history 3 seconds 1-8 4 hours
3 seconds 9-32 1 hour
1 minute standard 10 seconds 1-8 2 days
10 seconds 9-32 1 day

Note 1 - A full trend is a complex, flexible object with multiple views such as Trend with Legend, Trend with
Events or Tabular history.

Note 2 - A basic trend is a much simpler object that only includes the plot area and axes. It is

recommended to use the basic trend when adding more than one trend object to a single display

Note 3 - Either single of multi-window Station.

Note 4 - From here on trend refers to both full trends and basic trends

Note 5 - Standard history default is one minute collection rate

Note 6 - Fast history default is five second collection rate

Note 7 - It is recommended to have as few trends but with many pens per trend on a custom display

Note 8 - Placing a history parameter alphanumeric on a custom display induces the same load as a trend

with one pen on it

Note 9 - Maximum number of Stations includes DSA connected Stations calling up trends with pens that

reference data from this server
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Note 10 - It is recommended that the history files do not have large amounts unnecessary space. For
example, if historizing 1500 point parameters in standard history, the standard history files should be sized

for 2000 point parameters rather than10000 point parameters.

Note 11 - For performance reasons it is recommended to either not have fast history archiving or to

minimize the amount of archived fast history for current process analysis only.

Note 12 - Trend call up time is for the largest system (i.e. maximum number of fast and standard history

assignments). Fast call up time is expected on smaller systems.

Note 13 - This is the call up time on a single Station. It is expected that call up time would be longer if trends

were called up on two or more Stations simultaneously.

Note 14 - This is the recommended maximum trend period for the specific sample interval and number of

pens

Note 15 - A subscription is setup to the process control network at the Station update rate for each pen

on a trend.

Note 16 - A Limit Trend object with default view settings corresponds to a Basic Trend for the purpose of
these capacity constraints. If any additional view options are enabled a Limit Trend object corresponds to a

full trend.

Note 17 - For a Limit Trend (either system or custom), the number of pens includes the trend plots
configured by the engineer but does not include the limit plots automatically shown by Experion.
According to what was discussed in this section and the history section regarding the different times that can be
selected for sampling, from this issue, we can also enter the topic of short trend and long trend, in such a way
that the sampling time being, the number of samples increases, as a result, a shorter period of time can be

covered, so short trend is available, and the opposite of this is applicable for long trend.

12.1.8 Reporting

Reports will be configured by operators from the supervisory system which provides many built-in reporting
functions. These functions can be segregated in two types. The report outputs can be directed to screen, printer

or file.

e Standard Reports
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e (Custom Reports

Standard reports — The output format of standard reports is fixed Honeywell forms and the contents will be
configured by Operators. Contents would be like reports for some tags or area for specified time period will be
reported in the standard format. For defining contents in all the system reports wild characters like “*” and “?”

can be specified. These reports will be configured to execute on operator demand.

e Alarm/Event report - Alarm and event details from the event file. This report enables analysis of alarms and
events that occurred during a specified time span on specific points. The report will collect the information
for the duration specified in the configuration. For these reports, the reporting period shall be specified and
may be:

B Specific time period - By specifying start and end date and time.
B Relative time period - Specified by the time span backwards from the current time.

e Alarm Duration report - Reports the time of occurrence and elapsed time before return-to normal for specific
alarms in a specified time period. The time period is specified as for above alarm/Event report. It is possible
to use filters to limit the report to a specific area or specific point

o Point Cross-Reference - This report determines database references for the points specified to enable easier
system maintenance when points are decommissioned or renamed.

Custom reports - Each report is fully custom built for format and content and each have a definition file. These

reports can be generated on time basis or invoked directly by operator command.

o Integrated Excel Report - In this type of report the definition file is created using Microsoft Excel. The report
output will be as defined by operator in the definition file. The dynamic data will be filled in the Excel file to
generate the report. Microsoft Excel can access the Real time database of the SCADA Sever using the Open

Data Access option provided in the system.

e Free Format Report - This type generates reports in text format, which may include math and statistical

functions such as Max/Min and standard deviation.
12.1.9 Security

2) Security in both system integrity and access to control information is of a primary concern with open systems

design. To maintain system security, Experion PKS provides configurable security levels, control levels and asset
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assignments. These may be configured for each individual operator or alternatively for each operator station.

Therefore, Experion PKS™ offers two types of security:

e Station-based security (Password for going to each level above operator level.)

e Operator-based security (Password for each operator and a fixed level assigned to user.)

3) In Station-based security, there are security levels that are used to restrict operator authority within Station.

4) There are two aspects to operator-based security: authentication and authorization. Authentication is the

process of verifying that a user is known to the system, while authorization controls what a known user can do

within the system. Accounts are used to restrict access and authority within Station. It is possible to use

traditional operator accounts or integrated accounts can be created.

5) For traditional operator accounts, the Experion PKS server authenticates the user against credentials stored

in its database. Authorization is also controlled by Experion PKS using security levels and, if applicable, assets.

6) For integrated accounts, Windows authenticates the user on the Server computer against the Windows user

account. Authorization is then controlled by the Experion PKS server using security levels and, if applicable,

assets. Using integrated accounts enables the plant to be configured by the:

e Use existing enterprise-wide security policies

e Use single sign on

7) Minimize the number of accounts required for operators, Use Sign on Manager, Use Windows auditing to

track user activities.

8) Up to six security levels govern operator access to Experion PKS functions as shown in the table below.

Security Level

Level 1
Level 2
Level 3

Level 4

Level 5
Level 6

Functionality

Signed-off mode

View only mode with alarm acknowledgment

Level 2 plus control of field parameters

Level 3 plus field parameters of level 4,
configure standard system infrastructure such
as reports

Level 4 plus user configured field parameters

Unlimited access
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9) Operator-based security provides up to 255 control levels to further refine operator control access to
individual items of plant and equipment. Any actions initiated by an operator are logged in the Event database
against an operator identifier. In addition any control actions to a given point is only allowed if the control level

configured in the operator profile exceeds the level assigned to the point.

10) Individual operator profiles, including security levels, control levels and area assignments, are activated
when operators sign on to the system. In addition, area profiles can be created enabling plant areas to be

enabled or disabled for control, between certain time and date criteria.

For example:

The operator will be assigned an account belonging to Level 2. The engineer will be assigned an account
belonging to level 4.

Proper assets will be assigned to operators with the proper restrictions. The operator has no access to

assets to which he has not been assigned.

Following restrictions can be given to the operators for accessing each asset

e No access - If an asset is not assigned to the operator then he cannot even view the points or alarms from the

asset.
e View only permission — The operator can only view the points from this asset

e Acknowledge only permission — The operator can view the alarms and acknowledge the alarms but cannot

change any parameters value from the asset.

e Full Control - Operator can view, acknowledge and change parameter values for the points under assigned

assets.
Operator-Based Security
Station-Based
Security Traditional Integrated EPKS Windows
Accounts Accounts Group Accounts
Login No Login Server Login Windows Login Windows Login
Asset Assigned to

_ _ Assigned to Operator ; NOT to Station
Assignment | Station

Oper Viewonly
Ackonl
Supr y
Access Level Engr Oper
Mngr Supr

Engr
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12.1.10 Account and password
The following windows users have been specified and are configured with varying level of system access:

e Administrator

e mngr

e oper

The Administrator account (System Administrator) will be assigned the password of “Honeywell” for all the PC

nodes. The account will be used to maintain the windows system but not used for daily operation.

The mngr account (PKS Manager) will be assign password of “mngr123” for PKS server. The account will be used

to start various PKS system services, but is not used for daily operations.

The oper account (PKS Operator) will be assigned the password of “oper” for all the operator station PCs. The

account of oper will be limited by windows security and used to let the operator start Station software.

12.2 Communication with Other Systems:

12.2.1 To Third Party Package- MODBUS RTU

Communication with the third party systems will be using Modbus RTU protocol over serial Link:
Modbus RTU Protocol over serial link

Where using Modbus Protocol over serial link, connection will be across the terminal server and then with
Ethernet to the switch. The terminal servers will have serial links to communicate with the 3rd party package

devices and the Ethernet link for communication with the PKS server.

The PKS server will act as Modbus master for communication with 3rd party devices.

Modbus protocol can be Modbus RTU

The vendor for the package has to ensure that the proper communication can be established with the PKS server.
12.3 Time Synchronization

The time synchronization utility will be provided with Honeywell PKS software, to execute the NTP setup in PKS

server or station.

In PKS server, appoint the NTP server as an external time source to the GPS server, but in PKS station appoint the

NTP source as its PKS server.
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The following topics are important for understanding and planning the time synchronization requirements of

your Experion PKS system.

12.3.1 Experion time requirements

Reliable and coordinated time is an important element in an Experion system. It is used in many aspects of the

system including:
¢ control functions

e redundancy options

e intersystem communications of supervisory systems

Supported time protocols

When deploying a topology, the time protocols supported should be considered.

Device CDA SHTP NTP PFTP COA GNTP NTP PTP
clisnt clisnt clignt cliant” BETVEr | S8rver Bervar Barvar

C300 X bt X

Series C FIM4 and FIME X o X

PGM X b X

Safety Manager X X i

Wireless Device Manager X x

IEC 61850 Interface Module X bt X

PMD o X

C200 X

BT o

CISCO switches X X

Moxa switch (IEC §1830 compliant) X X X x4 wl

Fugered com switch (IEC compliang) X X X x4 A

Windows client X X

Windows server' X wH X

Window: domain controller X X

7 PTP IEEE-1588 version 1 and PTP IEEE-1588 version 2 are supported for Safety Manager devices. For all other

devices, only PTP IEEE-1588 version 2 is supported.

8 Downlink only

9 Limited to servicing Field Device Network(FDN) only

10 Also supports DNP3 for time synchronization
11 Limited to [EC 61850 networks only

12 Including ESXi hosts

13 With Experion PKS Server install
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Stratum 2 — ‘_—'I’/ — Ethernet with NTP
A — Ethernet with PTP-1588 v2
Ethernet with CDA
Level 3 Stratum 1
L3 Forest Root i
pomain Controller NTP Master clock PTP-IEEE 1588 version 2
Grand Master Clock
L3 Router Ty, Maser Frimary FTF Master
Clock
Level 2.5
L2.5 Router
Lewel 2 Station Level
EPKS Server & clients Frimary NTF A 4 I
Server v
L2 FTE switch
? stratum 3 : IEC 61850 Switch
e - Stratum 2 I
1 5econdary NTP Server/ NTP df— EBackup NTF Masier ClockBackup PTP
aClient L2 Domain Controller I Master Ciack
]
[
Level 1 "mﬂum + W Stratum 2 I Bay Level
| S T Y { T 1 sustm
c200 RTU Fln?f?:nl E50M WDM M 5M 300 850M \J:D"_Srp IED
W/CDA LE L B —" W/SNTP | | winTP W/NTP W/PTP W{PTP W/PTP W/PTP
Level 0 + + | Baamcl'::; Master Process Level
(o] o
W/NTP W/PTP

Typical time distribution topology that is supported by Experion connected devices.

12.3.2 Time synchronization in workgroups and Windows domains

By default, workgroups synchronize once a week and Windows domains synchronize during logon or

authentication, or once every 8 hours or so if not logged in. Within a Windows domain, computers autoconfigure

themselves for time distributi

on.

For more information, see http://technet.microsoft.com/en-us/library/cc749145(WS.10).aspx.

The default time synchronization mechanisms for workgroups and Windows domains do not meet control

system specifications, which require localized, high-quality time synchronization.

Level 1 network

The C300 Controller, Series C FIM4, FIM8, PGM, IEC 61850 Interface Module, and Safety Manager require high-

quality time served from a Network Time Protocol (NTP). C200 controllers receive time through CDA from the

server.

The quality of time determines how tightly events from different devices can be correlated, especially with

regard to digital Sequence of Events (DI SOE). For DI SOE, therefore, it is recommended that you use a high

quality external time source such as an IEEE-1588 (Precision Time Protocol)-based time server.
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The most stringent requirement for time synchronization at level 1 is from controllers that need high-resolution,
digital sequence of events. An example of this requirement is in the electric utilities where thousands of digital
input points are monitored. Each state change is time stamped to a minimum resolution of 1 ms. These state
changes are logged. After certain faults, such as a generator going offline, the log is frozen for later analysis to see
which condition led to the fault. Examples are turbine imbalance, drop in frequency of the grid, circuit breaker
trips, and so on. Critical physical and_electrical events_follow each other over a short period of time and the log is
used to identify which event happened first and caused the rest. Typically the cause is used to backcharge

the responsible party.

Level 2 network

Atlevel 2, time is a gating factor used in many supervisory functions such as:

¢ redundancy

e event processing

¢ system monitoring

Time stamping is also used in diagnostic messages. For example, Safety Manager notifies Experion of all
abnormal changes in system behavior by means of time-stamped diagnostic messages.

12.3.3 Summary

Both levels provide important and critical functions to an overall system that is being used to control a plant's
processes. System events can be generated from either the hardware side (level 1) or from the supervisory side
(level 2). Therefore, time synchronization between the two network levels also needs to be coordinated, ideally,
using the same source. This mitigates against messages and events being mishandled, regardless of where they
are sourced from.

12.3.4 About time protocols

- Time protocols and Microsoft Windows
All supported Microsoft Windows operating systems use NTP. Each domain controller in a Windows Server 2003
or 2008 domain, by default, is an NTP server. The Active Directory provides a hierarchical time infrastructure.
Each system added into the Active Directory/domain synchronizes time with a time source in the domains
hierarchy.

- About setting up time synchronization in your Experion PKS control system
Because the default Windows NTP implementation is not set up for the tolerances needed for control systems,
Honeywell recommends that you use the NTPConfig tool to configure time synchronization on your Windows
nodes. The NTPConfig tool corrects the tolerance deficiencies and converts the Active Directory default settings
to be compatible with control system requirements. To overcome the tolerances, parameters are updated to

maintain more stringent time synchronization.
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If your control system is integrated with a Windows domain, it is recommended that you use the domain
controller as the time source for all the clients within the domain (this is the default setting). As domain
controllers are typically not on a network that is accessible to the control system itself, the controllers within the
process control should be configured to get their time from an Experion server that has been set up as an NTP

server acting as a secondary NTP server, which gets its time from the domain controller.

- Time protocols and time servers for Experion PKS controllers
The C300 uses PTP to attain the time, but includes its own proprietary ability to adjust the clock increment rate
to that of the time source so that fewer actual adjustments (bumps) are necessary (similar to the,functionality of
NTP).
When plant-wide correlation of C300 DI-SOE is required, PTP must be provided.
As a client, Safety Manager supports the NTP protocol but also supports the PTP time protocol, which is used for
synchronization over its own SafeNet network.

- Precision time protocol (PTP)
The IEEE-1588 Precision Time Protocol provides high-precision time with low overhead. Unlike NTP, it is only a
Local Area Network protocol, requiring a local time server, known as an IEEE-1588 Grandmaster. PTP supports
multiple Grandmasters for availability. Typically, Grandmasters get their reference time from GPS, but can also
get time from other GPS devices using one of the standard coaxial cable protocol connections. Multiple units from
the same manufacturer may even share a GPS antenna. PTP is a UDP Multicast protocol, so it adds some network

traffic.

Time source hierarchy

The Series C controllers and interfaces have a time source hierarchy. When the better time source becomes
unavailable, they degrade to a less-accurate source. From highest to lowest precision:

« PTP (if enabled)

* CDA Server Protocol

Time source configuration

PTP is used when individual devices are configured in Control Builder to use it. Once enabled, PTP is self-
configuring.

PTP Grandmaster configuration notes

PTP defines synchronization profiles for various applications. We use the default profile. The basic settings are

synchronization every two seconds, and using multicast for round-trip-time determination.
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12.3.5 Planning your time hierarchy

Implementing a time strategy that is appropriate for a process control system involves using a time hierarchy

where the root of the hierarchy is the most reliable time source.

Windows domains, by default, implement a hierarchy of time distribution across the domain. The domain

controller that is the PDC Emulator is the node that synchronizes with a reliable external source.

Ideally, all the control systems nodes are linked together in a hierarchy of time critical usage. In most cases, it

may be better to set up one or two secondary network time protocol (NTP) servers that service all the control

systems NTP clients on the local network. This provides mitigation against requirements on the network being

available to keep the time consistent and attain accurate time.

Your organization may already have a time hierarchy in place that can be used as a source from which you can

then branch off for the control system. Regardless of the source of time, all topologies should include local NTP

servers that serve time in the control system.

Workgroup topology with no external source

In the following diagram, redundant Experion servers are set up as redundant NTP servers. All time clients, such

as Flex Stations, Console Stations, and C300 controllers, receive time from the primary Experion server. If this

server fails over, time is served by the backup Experion server.

This topology uses the internal CMOS clock of the authoritative server as the time source. This time source is not

as accurate and will create deviations in time seen throughout the hierarchy. Systems with strict requirements

on sequence of events should not implement this topology.

MI'P Seruer
[ Secondary

|

A

SMTR
Qlierit
300
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Workgroup topology with external source

In the following diagram, the primary Experion server receives time from an external source. The redundant
Experion servers are set up as NTP servers which serve time to all time clients, such as Flex Stations, Console
Stations, and Safety Manager. If the primary Experion server fails over, time is served by the backup Experion
server. An external source serves time to the C300 controller.

This topology creates a dependency on the network infrastructure between the control system and the external
source. The reliability of this network should be taken into consideration when planning this time hierarchy.

If the network between the external sources is reliable or local, then direct access to the external (or local) device
is recommended. This means that you only need one secondary server. This is highly recommended for SOE

configurations.

Extemal

Sngrce (GPS MTE Server MTP Server
dewice, router,  r———— [Secondary) T————M™ [(Secondary)

or intemet)
N\ /

NIV

SMTP MTF MTF
Client Cient Qi rit
300 Server

Domain topology

In the following diagram, the domain controller receives time from an external source. The domain controller
serves time to the redundant Experion servers, Flex Stations, and Console Stations. An external source serves
time to the C300 controller.

You should verify that the Active Directory/domain you link to uses a reliable external time source. If an external
source is not used, the internal CMOS of the domain controller (or PDC Emulator) is used as the time source. This
time source is not as accurate and will create deviations in time seen throughout the hierarchy.

Systems with strict requirements on sequence of events should not implement this topology.
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12.3.6 Planning considerations for time synchronization
 Controllers and CEEs obtain the start and end of Daylight Saving Time (DST) from Experion servers. For

controllers and CEEs to automatically change to DST, the Experion server's clock must be selected to
automatically adjust clock for daylight savings changes. DST changeover in the Experion server's clock triggers
the controllers and CEEs to change to DST, regardless of whether it's done automatically by the operating system
or enabled manually by the user within the DST period.

« For controllers, CEEs, and Experion servers in the same time zone, whenever DST starts or ends, the controllers
and CEEs clocks are adjusted either forward or backward by 1 hour.

e The start and end of DST is always identified from the Experion server. In the case where controllers, CEEs,
and Experion servers are not in the same time zone; controllers and CEEs will shift by one hour (irrespective of
any time zone the controller or CEE is in and also irrespective of if DST is applicable for controller or CEE time
zone) at the start and end of DST (applicable as per server time zone).

« For controllers and CEEs that are in different time zones to the Experion servers, Honeywell recommends not
to use Automatically Apply DST option and to manually change the 'Daylight Savings Time' on these controllers
and CEEs.

For controllers and CEEs that are in the same time zone as the Experion servers, you can use the

Automatically Apply DST option. Therefore, the 'Automatically Apply DST' option can be applied to

specific controllers and CEEs within an Experion cluster.
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12.4 Scan time

The processing time from program step 0 to the last step is called the Scan Time.

1. Operation and performance of ML-200R.and ML-200 IEC The program execution time, I/O data process time,

and communication service time, and the synchronization time between the master and standby CPU are

important factors affecting the scan time.

- Using the hardware relay method, the data exchange between expansion drive modules and the data

communication performance of the CPU is improved.

- The ML CPU reduces scan time through improved data reception performance through ladder program

execution and backplane, ladder program execution by MPU, and parallel execution of /0 data scan, and so on.

Type MPU Processing Time

Ladder System Task Digital /O Analog

Execution (32 Module (32 Module (8 ch,

KStep) points, 1module)
1module)

2MLR- 2.752 ms 1.0 ms 20ms 75 ms

CPUH

2MLI-CPUU  0.896 ms 0.6 ms 20 ms 75 ms

BP Controller Processing Time

Communication
Module
(basic/extension)
(200 byte, 1
block)

170 + 44ms

185 ms

2. Calculation of Scan Time (Single CPU operation). The CPU module executes the scan program in
the following sequence. You can estimate the scan time performance of a system using the

following calculation.
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@ VO data Refrech
@ System check & | ® Network Senvice
Task process

| & SoftMaster Service |

f[i Ladder Scan |

Program | @ Ladder Scan | ,
lf I

|
Sean I I !

| | Ladder Scan
"

BP Controller | | , | | || | | |
Scm L L]

VO Moouke Network Moue

- Scan time (us) = Scan program process + system check and task process + [/0 data refresh + network service +

SoftMaster Service + user task program process + CPU

a) Scan program process = number of program steps created x 2 x 0.042( us) *Precise scan time requires in
addition of processing time for used instructions. *x 2 refers to the number of average execution code per

instruction step.

b) System check and task process: 800 ps ~ 1.0ms [parameter depending on the usage of auxiliary functions].

c) SoftMaster service process time: 100 us at the maximum data monitor. *10% of maximum scan time, there is a

setting in the connection settings to improve the process time.

d) Task program process time: Sum of task processing time that occurs within a scan; the time calculation by task

programs are the same as of scan program.
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13. PKS Software Backup
13.1 PKS Software installation

Following software will be installed in the C partition, with the minimum size of 80 GB:

At System of operation Supplier | Operation software Supplier
Operator PKS Operator Station
Stations HMI Web Display Builder
& Knowledge Builder (Honeywell)
Windows10,Professional Microsoft
Engineering Control builder
Station Quick builder
PKS Server
Quick Builder
HMI Web Display Builder (Honeywell)
PKS Server Windows10,Professional Microsoft
PKS Operator Station
Knowledge Builder, Etc.
Modbus RTU interface

13.2 Database and System Files Backup
13.2.1 DBAdmin tool

e DBAdmintool:

Initialize/Expand/Backup/Restore database ect

e EMDB : Configuration Studio->[System Name]->Administer the system Database

e ERDB : Configuration Studio->[System Name]->[Server Name]->Administer the Control Strategy
Database
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13.2.2 System Files Backup
The following system files will be backup :

-  PKS Server

.. = C:\Program Files\Honeywell\Experion PKS
e .\Engineering Tools\system\ER\epks_emdb.mdf ERDB

e _\Engineering Tools\system\ER\ps_emdb.mdf EMDB

e . \Engineering Tools\system\ER\VersionControl.mdf QVCS Database

e .\Server\Data\** : Experion server database ;

e .\Server\Run\*.exe Executable application ;

o .\Server\Archive\** : History archive files (default folder) ;
e . \Server\User\*.* : Custom files ;

e _\server\user\applic\src Custom applications

e .\Server\Data\Report\** : Report output Files ;

e .\Server\Evtarch\EMSEvents.mdf : Event Database ;

e .\Server\Data\Qdb\*.qdb : Quick Builder Database ;

e .\Server\Data\OPCIntegrator\OPCIntegrator.mdf OPCIntegrator

e _.\Client\Abstract\** : Custom displays ;

e .\Client\Station\*.Stn and etc. : Menu files/Startup scripts/Alarm wav files ;
e .\Client\System\R501\*.Stb : Menu and keyboard configurations ;
e .\Client\System\R501\Sys[nnn].dsp/htm : System standard display ;

e (C:\Windows\System32\Drivers\etc\hosts : hosts file

- PKS Station

.. = C:\Program Files\Honeywell\Experion PKS

e (C:\Windows\Station.ini Station.ini

e .\server\data\** ES-C

e .\server\user\** Custom files

o _.\Client\Abstract\** : Custom displays ;

e .\Client\Station\*.Stn and etc. : Menu files/Startup scripts/Alarm wav files ;
e .\Client\System\R501\*.Stb : Menu and keyboard configurations ;
e .\Client\System\R501\Sys[nnn].dsp/htm : System standard display ;

e .\Engineering Tools\system\bin bootpdata.txt
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- EMDB Files

.. = C:\Program Files\Honeywell\Experion PKS

.\Engineering Tools\System\Er\<Systemname>.Bak : EMDB backup manually

- C300 Files

.\Engineering Tools\System\Er\Ps_erdb.Bak : ERDB backup manually

- Checkpoint Files

C:\Documents and Settings\All Users\Application

Data\Honeywell\ Experion\PKS\Checkpoint

14.Configuration STRUCTURE

The platform SIS modules hold the logic for performing the actions required in a Safety Instrumented
System and can be downloaded only to Logic Solvers. Each Safety Logic Solver (SLS) can contain a
maximum of four SIS modules.

Logic Unit/ Areas

In the SIS configuration so called “Areas” are used to create logical groups of control / SIS modules.
Two other functions related to the Areas are;
e Per Area can be decided which operator (= user) has privilege for operation of that area.
e DPer operator station can be decided which AREA(s) will alarm on that operator station.
The naming of the areas shall be meaningful, typically related to the associated equipment, i.e. named after
the actual equipment/unit (e.g. R101, T202, etc.) or after the functional use of the equipment/unit
(e.g. Storage, Blending, Separation, etc.).
More details of the area names and module assignments within those areas will be defined during the detail
design phase of the project in the Detail Design documents.

Function Blocks and Parameters
DeltaV SIS has a set of standard function blocks (e.g. AND, OR, XOR etc.), timers (OND, OFFD,

etc.) And a set of advanced function blocks. All DeltaV SIS function blocks are TUV TP
approved.
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MMath Palette Blocks
Calculation/Logic Allows you to specify an expression that determines the block’s output.
= (LSCALCY Mathematical functions, logical operators, constants and parameter references

can be used in the expression.

Comparator (LSCMPY Compares two values and sets a Boolean output based on that comparison.

~fm

{} Limit (LSLIM Limits an input value between two reference values. The block has options that

f setthe output to a default value or the lastvalue if the input becomes out of
range.

[ Middle Signal Select Selects between multiple analog signals. The block selects the mid-wvalued

== (LSMID) input from the inputs that are are not disabled and do not have Bad status. It

there is an even number of inputs, the average of the two middle valued inputs
is used as the middle value.

Timer Palette Blocks

o T Off-delay Timer Delays the transfer of a False (0) discrete inputvalue to the output by a specified
(LSOFFDY time period. The block suppors signal status propagation.

T O On-delay Timer Delays the transfer of a True (1) discrete input value to the output by a specified
(LSOMDOY time period. The block supports signal status propagation.
Retentive Timer Generates a True (1) discrete output after the input has been True for a
(LERET) specified time period. The elapsed time the input has been True and the output

value are reset when the reset inputis set True.

J—+T Timed Pulse (LSTF) Generates a True (1) discrete output for a specified time duration when the input

L makes a positive (False-to-True) transition. The output rermmains True even when
the input returns to its initial discrete value and returns to its ariginal False value
only when the output is True longer than the specified time duration.

lcon Function Block Description

12 (Input'Cutput) Palette Blocks

Analog Input (LSAI Accesses a single analog measurement value and status from an M2 channel.
The input value is a transmitters 4 to 20 maA signal. The block supports
linearization, signal scaling, signal filtering, signal status propagation, and
simulation.

_—

iy

B Digital Walve Controller  Drives a HART Two-state Output channel connected to a digital valve controller.
! 2 (LIDWC) The block supports partial stroke testing, fault state detection, and field device
confirmation.

Ny Discrete Input Accesses a single discrete measurement value and status from a two-state
sl (LSO field device and makes the processed physical input available to other function

blocks. The block supports signal inversion, signal filtering, signal status
propagation, and simulation.

prins Discrete Cutput Takes a discrete input value representing the commanded output state and
(LEDOY writes itto a specified Discrete Cutput channel. The block supports fault state

detection and field device confirmation.
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Logical Palette Blocks
,,Unu. Alarm (LSALM Performs alarm detection on a user-specified input. The parameters generated
canthen be usedto generate alarm events atthe userinterface.
1 Bi-directional Generates a True (1) discrete pulse output when the discrete input makes a
=L Edge Trigger positive (False-to-True) ar negative (True-to-False) transition since the last
(LSBDE) execution ofthe block. The block supports signal status propagation.
E_ Boolean Fan Generates a discrete output based on the weighted binary sum, binary coded
In (LSBFI decimal (BCD) representation, or logical OR of one to sixteen discrete inputs.
The block suppaorts signal status propagation.
_E Boolean Fan Decodes a binary weighted input to individual bits and generates a discrete
Cut (L SBFCY autputvalue for each bit (as many as sisteen outputs). The block supports
signal status propagation.
And (LSAND Generates a discrete outputvalue based on the logical AMD of two to sixteen

Mot And (LSMAMNDY

Mot Or (LEMOR)

Mot (LSNOT)

Or(LS0R)

Mot Exclusive OR
(LSXMNOR)

Exclusive OR (LSX0R)

Megative Edge
Trigger (LSMNDE)

Positive Edge
Trigger (LZPDE)

Reset’Set
Flip-flop (LSRES

SetiReset
Flip-flop (LSSRE

discrete inputs. The block suppaorts signal status propagation.

Generates a discrete output value based on the logical AND of two to sixteen
discrete inputs, then performs a MOT an the result. The block supports signal
status propagation.

Generates a discrete outputvalue based on the logical OR of two to sixteen
discrete inputs, then performs a NOT an the result. The block supports signal
status propagation.

Logically inverts a discrete input signal and generates a discrete output value.
The block supports signal status propagation.

Generates a discrete outputvalue based on the logical OR of two to sixteen
discrete inputs. The block supports signal status propagation.

Performs a MOT on the exclusive OR of two inputs.

Performs an exclusive OR of two inputs to produce an output.

Generates a True (1) discrete pulse output when the discrete input makes a
negative (True-to-False) transition since the last execution of the block. The
block supports signal status propagation.

Generates a True (1) discrete pulse output when the discrete input makes a
pasitive (False-to-True) transition since the last execution of the block. The block
supports signal status propagation.

Generates a discrete output value based on MOR logic of reset and set inputs.

Generates a discrete output value based on MAMD logic of set and reset inputs.
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Advanced Functions Palette Blocks

Analog Voter (LSAVTRY  Monitors a number of inputvalues and determines if there are enough votes to
trip. If a configured number of the inputs vote to trip, the block frips and sets the
output of the block to O (zera).

Cause & Effect Matrix Defines interlock and permissive logicthat associates as many as 16 inputs
(LSCEM) and 16 outputs. Configure one or more inputs to trip each output. When an input
becomes active, all outputs associated with that input trip.

E e

Discrete Voter Monitors a number of inputvalues and determines if there are enough votes to
(LSDVTR) trip. If a configured number of the inputs vote to trip, the block frips and sets the
output of the block to O (zera).
State Transition Implements a user-defined state machine. The state machine describes the
= Diagram (LSSTD) possible states, and the transitions between those states, that can accur.
Step Sequencer Associates system states with actions to drive outputs based on the current
(LS3SEQY state.

15. Performance

15.1. SIS Module Cycle Time

The default cycle time for SIS Module execution in DeltaV SIS Logic Solver is 50ms considering
standard logic. The SLS cycle time is directly related to the input to output response time of the
system. Other possible cycle times are 100ms, 150ms & 200ms.

15.2. Logic Solve response Time

The response time for a Safety Instrumented Function (SIF) must be less than the process safety time.
The SIF has a response time associated with the sensor, logic solver, and final element subsystems.

The response time of the logic solver subsystem is the time between any change on a SIF input channel
that should result in a trip and the time that the output channel or channels change to the tripped state.
The time is measured from screw terminal to screw terminal. The Scan Rate of Logic Solver is 50ms.

16. Naming Convention

Tags and names in DeltaV SIS are limited to a maximum of 16 characters. For better visibility to the
operator the names are kept as small as possible by optimizing the usage of “_" and “-“s. In some cases,
Emerson recommends limiting the tags to 12 characters so that a suffix may be added for alarm

identification.

17. Node Naming

The DeltaV controller that connects the DeltaV SIS SLS to the DeltaV control network is a called a
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Node. The naming of the SIS node is normally a logical name that includes a reference to its location
or application. The following table lists the node names for this project. The naming of the areas shall
be meaningful, typically related to its location (e.g. SIS-CCR, SISTANKS, etc.) or application (e.g.
SIS-FG, SIS-ESD, etc.). More details of the node names and SLS assignments within those nodes

will be defined during the detail design phase of the project in the Detail Design documents.

The below arrangement will be used for the AWP EPC3 - CCTMU incl. BPS, CAL, AGMU,

Test line, HPPS and Measuring System on Altosonic-5 Flowmeter.

ESx_IRyy_zzz
FGx_IRyy_zzz

ES: Emergency Shutdown System

FG: Fire and Gas System

X: Domain Number

YY': Instrument and Technical Room Number
ZZZ: Controller Number

17.1. SLS Naming

The SLS name is normally a logical extension of the node name as follows (max. 16 characters):

Czz_Snn
C: Controller

ZZ: Controller Number
nn: Card Number
S: Safety System

. Example: C04_S22
Note: Redundant logic solvers occupy 4 slots; hence this number is always an odd nr. e.g. 01, 05,

09M

17.2. SIS Module Naming

The SIS module name shall start with the logical group name, typically in line with SIF name identified

ot another logical name. If multiple modules are required for the same group of logic, a numeric suffix will
be added to the name. More details of the module names will be defined during the detail design phase of
the project in the Detail Design documents.

17.2.1. Alarm Naming and Priorities

17.2.2. Alarm Names

Alarm names shall be based on the client assigned tag number and the function of the individual
alarms. Alarm names are limited to a maximum 16 characters. Alarms will be configured as below.
% Analogue Input Alarm

e FEach LSAI function block will have a PVBAD alarm
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e FEach LSAI will be connected to an LSAVTR function block. Each LSAVTR will
have a confirmed trip alarm. The number of alarms will depend upon the number of inputs
to the AVTR function block (i.e. an AVTR with 3 Inputs will have four alarms — one for

each input and one confirmed trip Alarm). Refer to the Analogue section for detail of
AVTR function block.

e TFach LSAVTR function block which has a bypass requirement will have a bypass enabled
alarm. This alarm shall be purely used for data entry into the event history (the bypass
was applied by the operator so there is no need to alarm him). As such this alarm shall
be configured as a LOG alarm.

% Digital Input Alarm
e Fach DI will be connected to a discrete voter (LSDVTR) function block. Each LSDVTR
will have a confirmed trip alarm. The number of alarms depends upon the number of inputs
to the LSDVTR function block (i.e. a LSDVTR with 3 Input will have four alarms — one for

each input and one confirmed trip alarm). Refer to the discrete section for detail of

LSDVTR function block.

e FEach LSDVTR function block which has a bypass requirement will have a bypass enabled
alarm. This alarm shall be purely used for data entry into the event history (the bypass was

applied by the operator so there is no need to alarm him). As such this alarm shall

be configured as a LOG alarm.

17.2.3. Alarm Priorities

Alarm priorities indicate to the operator the importance of an alarm. The priority affects the order
in which alarms appear in the alarm banner and the alarm list in the operator interface.

All alarms that are configured with the same alarm priority are displayed the same way throughout
the system. If the definition of a particular alarm priority is modified, all alarms configured using
that alarm priority will use the new definition.

There are 12 possible alarm priority levels: numeric values 4 through 15 plus a special "log only"

priority level (value 3). The highest priority value is 15 (it is used for the most important alarms).

The lowest priority value is 4.

Events with Log priority (level value 3) are not considered alarms and are not displayed in the

alarm banner or the alarm list. The Log priority can be used to designate an event that is
important enough to be recorded in the event chronicle, but not something the operator needs

to be aware of.
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The alarm priorities to be utilized for alarms on the project are summarized in below Table:

Priority Value | Alarm Priority Auto Auto Acknowledge Alarm banner
Acknowledge when Inactive show
15 Critical NO NO Not Hidden
11 Warning NO NO Not Hidden
7 Advisory YES NO Not Hidden
4 Active Bypass YES NO Hidden
3 Log YES NO N/A

17.3. Signal Handling

17.3.1. Fail Safe Logic — de-energize to Trip

The configuration of the SIF functions will be based on De-Energize to Trip operation. A
logical “1” indicates healthy or no trip action and a logical “0” indicates abnormal or trip action.
Field devices are assumed to be configured for fail safe action accordingly (by others).

Input signals are assumed to be failsafe e.g. contact normally closed and open to trip.

Output signals are assumed to be Fail safe e.g. de-energized to trip and valves will enter

the safe position if energy or instrument air is lost (fail open / fail close).

17.3.2. Energized to Trip Logic

In certain applications Energize to Ttip logic is required. If input signals are not fail safe
“In the field” the signal requires inversion in the Input function block before using it in the logic. If
Non - fail safe outputs are used (Energies to Trip) a “Not” function block will be added in the wire to

the DO function block “CAS_IN_D” parametet.

17.3.3. Line Fault Detection Requirements

% Discrete Inputs

For DI signals line fault detection requires that resistors are installed in the field or that

NAMUR proximity switches (for inputs) are used.

% Discrete Output

All the discrete output channels (de-energized to trip) will have their LINEFAULT_DETECT
parameter set to TRUE/FALSE. This is the default setting recommended by the DeltaV SIS
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User’s Guide and enables periodic pulse testing of the outputs.

** Analog signal convetsion

All analogue inputs will be linearly converted from percent to the specified engineering range and Units.
% Input filter time
By default, the filter time value will be set to zero. As this is a configurable parameter, it can be changed

as required during commissioning.

% Over-range/under-range detection

All configured analogue input channels will be configured with an under range and over range
detection functions. As soon as the Al channel under range / over range is detected, the Al
Channel is marked as “BAD” which results in a system diagnostics alarm.

By default, the under-range and over-range parameter values are set at - 3% and +103% of range

respectively.

17.4. HART Communication

The HART communication option is enabled for Al channels as per information available in

1O list.

17.4.1. Historical Data Collection

The DCS be capable of displaying process parameters in time-based trends. The time base can
be operator selectable from a set presented on the Operator double Workstation.

Up to 8 variables be selectable for trending on a selectable time base on a single display panel. The variables

be capable of being panned across the time axis. The traces be displayed in different colors.

Every analogue value in the system be capable of being trended, including process variables, set points,
control outputs, internal calculated values and variables captured from sub-systems. Historical data
storage include data from ESD, F&G and other connected sub-systems. It include events, measurements
or calculations.

The DCS can provide short term tuning trends (with scan resolution of 1 second) to enable
the operator/engineer to tune the closed loop controls by adjusting the settings on the control loop.

The tuning trend display time base be operator selectable in order to assist in tuning loops with different
time responses.

Longer term historically stored trends be configurable in the system for online storage for a minimum

of 1 year. The trend display time bases be operator selectable for display purposes, with the minimum
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of 1 minute for each sample to be displayed.

The system be capable of transferring the data to removable data storage media (DVD, CDROM)
for archiving purposes and retrieval at a later stage. It be possible to enable or disable archiving
of individual trends to reduce data storage requirements. The vertical axis of both the tuning and
historical trends be capable of being selectively magnified and compressed, by a factor of 10 in
otder to provide a flexible viewing window for the users, for the entire recording period. This
apply to real time trends as well as archived data.

The historical storage devices and network interfaces be redundant.

All operator double workstations be capable of accessing the common trending system, using a
common tag numbering system. The DCS be capable of printing trends and screen dumps on a

dedicated color printer.

17.4.2. Trending

Real time trend of the above two data points can be accessed from the operator Faceplate and appear
as a ’pop up’ window over the current display. Trends based on the historical data collected for the above

data points can be similarly accessed via the operator interface displays and viewed on the workstation.
17.5. Operational functions

17.5.1. Maintenance override (MOS)

MOS’s are implemented in the module logic for all the individual inputs except on Flame and

axial displacement type sensors for security reasons.
A common MOS permit key-switch is fitted on the ESD / FGS Auxiliary Consoles. Individual MOS’s are activated /
removed from the maintenance workstation in relevant ITR in the following manner:

. MOS activation

At any given moment there can only be one MOS active per interlock.

If no other MOS is active on the unit and when the MOS permit key-switch is activated a timer, the duration
of which will be initially configured as 60 seconds, is started. During this MOS permitted time window an
operator (with sufficient privilege) can then activate a MOS from the operator interface via a check box in the
associated voter block faceplate.

Once the MOS permit timer has expired no further maintenance overrides can be applied until the
maintenance bypass enable key switch is re-activated.

The activation of a MOS is logged in the event history using a LOG alarm.

. MOS removal

An active MOS can be removed individually at any time by an operator, logged into the
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engineering workstation with proper privilege, through the associated voter block faceplate.
It is not necessary to activate the MOS enable key switch in order to remove an active
maintenance bypass.

At no circumstance will a MOS be removed automatically by the system.

. MOS reminder alarm

A MOS reminder alarm will be provided for each individual MOS. If the input remains MOS’ ed for
longer than the configured time then a reminder alarm is generated. These reminder alarms can reoccur
at the defined time intervals so long as the input remains bypassed. The reminder time period will initially
be set to 12 hours = 43200 seconds.

17.5.2. Start-up Bypass (Overrides)

Start-up bypasses will be provided as per customer definitions.

These will be configured, utilizing functionality built into the voter blocks, as timed start-up bypasses.
These timed start-up bypasses will be automatically initiated if the cause concerned is in the tripped
condition and the corresponding reset is activated. Whilst the start-up timer is active the output of the
voter function block is forced to its normal state value allowing the corresponding outputs to be reset.
Once the start-up time has elapsed if the input has not become healthy in the intervening period a trip
will be initiated. The duration of these start-up timers (voter function block STARTUP_TIME parameter)
will be configured as 30 seconds, as an initial project default setting. Actual required start-up times

to be provided by customer for detailed design.

A start-up bypass will also be removed before the time elapses if the associated process input reaches
its normal condition and remains stable for a period of 5 seconds. The value of this voter function
block STABLE_TIME parameter can be changed either during configuration or subsequently

as a runtime writeable parameter.

17.6. Reset Functions

An operator reset will be required before a tripped function can return to normal after a trip has

occurred. Reset buttons will be provided on the operator graphic(s) in order to facilitate this function.
Some effects require individual resets whilst others are reset in groups as defined in the client

supplied specifications.

Individual reset buttons will be located immediately below the effect dynamo concerned. The group

reset buttons will be located below the legends on the graphic screen.

The reset button(s) will only be visible when the associated outputs (effects) are tripped and all

associated causes other than those with defined start-up overrides have returned to their normal condition,
L.e. a reset action is necessary

17.7. Fault detection and logic propagation

The DeltaV SIS is capable of detecting signal faults that indicate a possible problem with the
instrument, wiring or input channel reading the signal.

SIS function blocks have a predetermined way of propagating the status of input parameters to

output parameters. Faults detected on input channels cause Bad status to reach output function blocks
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in SIS modules depending on the configuration of other function blocks in the SIS module.
The analogue voter (LSAVTR) and discrete voter (LSDVTR) blocks propagate Bad status on

input parameters selectively. For example, if a single input of a 1002 or 2003 voter block has Bad status,
its output [OUT_D] continues to have Good status because there are enough good inputs for a real
process demand to cause a trip. However, if a single input of a 1oo1 or 2002 voter block has Bad status;
its output [OUT_D] has Bad status. If a Cause input of a Cause Effect Matrix (LSCEM) block has Bad
status, all Effect outputs associated with that input have Bad status.
This ensures that if Bad status is capable of preventing a process demand from causing a trip, Bad
status propagates to the output function block(s).

It is then a configurable option at the output logic function block whether or not to trip the output
channels a consequence of this Bad status. If configured to trip there is an additional parameter
FSTATE_TIME in the output block which determines how long the status can be BAD before the
output block initiates a trip. The default value is 300 seconds.
The AWP EPC3 - CCTMU incl. BPS, CAL, AGMU, Test line, HPPS and Measuring System on
Altosonic-5 Flowmeter DeltaV SIS is configured in such a way that the fault detection on an input

signal propagated through the logic to an output module causes an immediate trip.

18. 1/0O channel default parameters

18.1. Analog Input Channel

Below Table shows the configurable parameters of the Al channels and their project defaults.

Default | Project
Parameter value value Remarks

NAMUR_ENA TRUE FALSE Controls whether NAMUR alarming is
performed on the channel. If enabled and if the
transmitter supports it, an analog value that is
outside the NAMUR limits (106.25% and -
2.5%) for four seconds has its status marked
as Bad: Sensor Failure.

OVERRANGE_PCT 103 103 The field value above which the Channel
declares an Over-range
UNDERRANGE_PCT | -3 -3 The field value below which the Channel

declares an under-range

18.2. Digital Input Channel

Below Table shows the configurable parameters for a DI channel and their project defaults.

Parameter Default Value Remarks

LINEFAULT_DETECT FALSE
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18.3. Digital Output Channel

Below Table shows the configurable parameters for a Digital Output channel and their project defaults.

Default | Project
Parameter Value Value Remarks

LINEFAULT_DETECT | FALSE | TRUE

19. Logic implementation

DeltaV SIS software configuration is based on function block programming. All function blocks,
which may be used in SIS modules, are approved by TUV.

19.1. 1/O function blocks

Different I/O types use different I/O function blocks. Depending on the I/O type, the I/O function
block parameters allow 1/O specific parameter configuration.

19.2. Analogue voter

The AVTR function block provides an analogue voter function for use within safety instrumented
functions. A voter block monitors a number of input values and determines if there are enough votes to
trip. The AVTR block can monitor as many as 16 analogue inputs. If the configured number of inputs

votes to trip (MooN), the block trips and sets its output to 0 (zero).

This function block provides additional functionality including different type of bypasses, trip delays,

base stabilizing delays etc. In order to utilize the additional functionalities provided by the AVTR
function block, all analogue input signals will be passed through an AVTR block. (When used in

conjunction with a single signal the AVTR block will be configured for 1oo1l voting).

19.3. Discrete voter

The DVTR function block provides a discrete voter function for use within safety instrumented functions.

A DVTR block monitors a number of input values and determines if there are enough votes to trip.

The DVTR block can monitor as many as 16 discrete inputs. If the configured number of inputs votes

to trip (MooN), the block trips and sets its output to 0 (zero). This function block provides

additional functionality of different type of bypasses, trip delays, base stabilizing delays etc.
In order to utilize the additional functionalities provided by the DVTR function block, all discrete input
signals will be passed through a DVTR block. (When used in conjunction with a signal the DVTR block
will be configured for 1ool voting).

19.3.1. State Transition Diagram (LSSTD) function block

The LSSTD function block implements a state machine in the Logic Solver that transitions the block to a
new state based on the current state and the currently active transitions (inputs). The block's state can
also be set from another source. This function block supports as many as 16 transitions and 16 states.



b

LY

o (G Ol g8 (391 9 CullugSS
Pl o dsl 9 o Y taw

S BT
IDEH GLOBAL

NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
03op | o M | ooiiole | ohhed | &by | megs | Jb e 359 1 279 amio oyl
BK-HD-GCS-CO-0031_01 —=2 S -
BK GCS IGK 120 IN SP 0002 V00

19.3.2. Sequence (LSSEQ ) function block

The LSSEQ function block defines as many as 16 states. In each state, the block sets the value of as many
as 16 discrete outputs. The block can step through the states in sequence using internal increment

and decrement parameters, or the block can be set to specific states (and the corresponding outputs set)
from logic external to the block.

20. Control Modules

Input bypassed reminder Control modules are configured within SIS area for providing RESET, Alarm Auto Acknowledge an
alarms functionality. Below table show list of control Modules:

Sr.

Control Modules

Description

Remarks

ESD_ACT_BYP1

Control Module for ESD BYPASS Reminder
alarm

ESD_RESET

Control Module for ESD
PO/P1/PA/IMEOH/THI Resets

FGS_ACT BYP1

Control Module for FGS BYPASS Reminder

alarm

FGS_RESET Control Module for FGS BYPASS Reminder
alarm

ALARM-ACK Control Module for Alarm Acknowledgment

in Remote

21. Displays

A typical project specific C&E display is shown below. The causes are shown on the left side with the bypass status and the
effects are shown on the right side with the description.




N L —
A S (A Ol M gi Rl Bl g dlugSS .@ ( d ) I

:?: P o dl 9 o sV mhaw 4ok
NISOC Ew (5991 ro ol 38 I o515 Ldy Slus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
595 G Ay s yole Sl | A [EGRPPIN b PE 359 31 280 dxio ojlo
BK-HD-GCS-C0-0031_01 |—22 | <2 bl B ) | Foly | Jor
BK GCS IGK 120 IN SP 0002 V00
R ESD_TPSD_2

TOTAL PROCESS SHUTDOWN

[Fa=s [ Confrmea Are m Fa_rs

R LICS

FROL LG STORSGES LA NG

FRD &1 LNG STORAGES LDA DING

[ LNG STORAGES. LDA DING
[T LNG STORGE S LOA DING

L 4

LG BTORAGES LDADING
[ LNG STORAGES LDA DING

v

LING STCHRR T8 LA TG

FED &1 LM BTORAGES LDADING
REIPTI0E_LL_PRESS L LD, LWG TARK WO 4 FEDLY \CMEC BOPORT BHUTCOWH
» T EY GG EXPORT SHUTTCWS

v EEE or-coco IEEN

\CHE DOPORT BHUTCOWH

(Bl FapTior_LL_PREssiLe L0, LNG TARK NOS

i

GG EXPORT SHUTTIW W

FEBA3 GG UG BANDOWN
e G EXPOET SHUTLEWH
FEDLY CHE EXPORT BHUTDOWH
[[5 JFearprinenn press oo U e B[F]
o By sewss I EETEE [GE @ FIDLI | FesPT IR
[Flresrrive nn PRs . vsTAmngz  |BF| »[ PO [FEsmTinE -
~ g snm TN IEETEE G
5 |FoarTiDs HH PREBS HIHL LME TANK NG 3 = EB|F ——»jiEaE [ Fewmmts
Ol wean N ST [ .
[E[marrios bn PR=c A i TAMENDS  [BF|
R s T R [AE >
[F | e v s v = [BTF]
= s I T [ ] »

The dynamic elements on the Cause and Effect display will utilize the Emerson standard dynamos
which are modified to suit need.

21.1. PCSD SIS analogue link dynamo

Below Table, shows the dynamos which will be used for analogue inputs shown on the process displays:

Dynamo State Description

PCsSDSIS MNormal SIS The process varable (PV) value and associated
Analogue [-10.0 kg WEREEICIATE engineering units are shown in bright yellow on a small
Link Dynamo coloured rectangle.

The colour of the rectangle indicates the PV status; dark
grey = normal; dark red = PvBad.

The module name is aligned to the right of dynamo; text
black in normal state, magenta when simulated.

The SIS text indicates an SIS dynamo. This is used to
differentiate it from the Deltal BPCS dynamo.

Tripped Active alarm in function block depicted as coloured
surround. VWhether or not this coloured surround flashes
and the alarm requires acknowledgement is dependent

P Bad and
simulated

SIS upon the configured alarm priority
-10.0  haitr FTag34LL [ ] Blue = Event [PCSD - LOGI.

Yellow = Low [PCSD - Advisory]

_ Crange = High [PCSD - Waming]
Red = Emergency [PCSD - Critical]

Bypassed SIS Maintenance bypass active shown with the letter ‘B’
(BE-10.0  hafr  EEIt ] displayed to the left of the analog value.

A start-up override active is similarly shown with the letters
‘SO displayed 1o the left of the analogue value.

When hovering over the dynamo with the mouse a bounding box and a tool-tip comprising
the module/function block name appears. Clicking within this bounding box opens the associated
AVTR function block faceplate.

21.2. PCSD SIS discrete voter (DVTR) dynamo

Below Table, shows the dynamos which will be used for discrete inputs shown on the process displays:
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Dynamo State Description
PCSDSIS MNormal The process variable (PV) status either ‘Normal’ or “Trip’ is
Discrete Link =I5 shown in Bright Yellow text on a small coloured rectangle.
Dynamao LAHS835 The module name is aligned to the right of dynamo; text black

in normal state, magenta when simulated.

Trip Active alarm in function block depicted as coloured surround.
Whether or not this coloured surround flashes and the alarm

cre requires acknowledgement is dependent upon the configured

. alarm [;riority
L*‘\HSSBS [ ] Blue = Event [PCSD - LOG].
Yellow = Low [PCSD - Advisory]
Orange = High [PCSD - Warmning]
I Red = Emergency [PCSD - Critical]
Bypassed SIS Maintenance bypass active shown with the letter ‘B’

DI =2 | displayed to the left of the analog value.

A start-up override active is similarly shown with the letters
‘SO’ displayed to the left of the analogue value.

When hovering over the dynamo with the mouse a bounding box and a tool-tip comprising
the module/function block name appears. Clicking within this bounding box opens the associated
DVTR function block faceplate.
AVTR and DVTR dynamos on process graphics are similar to those used on Cause and Effect
graphics except they are different for below things:

e SIS text appearing on each dynamo is animated such that SIS text will be RED if particular
e voter is Trip and it is Grey 32 if particular voter is Healthy.

e Clicking on SIS text will replace process graphics by respective Cause-Effect graphic.

22. Safety Network

22.1. Control Network

The DeltaV Control Safety Network provides communication between the nodes in the SIS network.
Logic Solvers communicate with other Logic Solvers and with local SIS Net Repeaters through the
carriers over a 2-channel local peer bus. The same message is broadcast over both channels. The local
peer bus must be terminated at both ends. The local peer bus is terminated at the left end through the
2-wide power/controller catrier and at the right end through a terminated one wide cattier. SISNet
Repeaters hosted by one DeltaV controller communicate with SIS Net Repeaters hosted by a different
DeltaV controller over a fiber-optic remote peer ring.

A local SIS Net Repeater collects locally generated global messages into a single message and sends it
to the next SIS Net Repeater in the ring. Upon receipt of a message, the receiving SISNet Repeater
broadcasts it to its local peer bus and forwards the message to the next SIS Net Repeater in the ring. A
global message is forwarded around the ring once. The primary SIS Net Repeaters form one fiber-optic
ring and the secondary form a separate, independent ring. SISNet Distance Extenders that

convert multimode fiber-optic signals to single mode fiber-optic signals can be used to extend the remote
peer ring. Necessary data, like trip commands can be transferred in safety Network for using in other

Logic solvers. Please see section 11.2 in this manual.
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Primary = Secondary Workstation
control network - _-_J control network

E ) —
. = N _
Primary hub &% | 1 Secondary hub
Primary control L7 ¥ Secondary control
network cables 'L network cables

Controller DeltaV System with SIS

System Carrier extender
ble:

power supply u | cables

Local peer bus
extender cables

—Terminated
one wide
carrier

— Fiber optic

22.2. DeltaV SIS Nodes

A DeltaV SIS node is a modular logic solving unit. Logic Solvers communicate with each other through

the eight-wide carriers over a two-channel, local peer-to-peer bus. The SIS secure communications are physically
separate from the DeltaV control network and I/O bus, providing the complete physical separation and
independence of control and safety that is required by IEC 61511.

All input data from any logic solver is accessible to all logic solvers on a node, with no effect on response time

or safety integrity. This means that inputs can be wired into separate logic solvers and the input data
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is accessible to all of the logic solvers on the node. Complex logic can be executed in a single module, located
on a separate logic solver from where the inputs are wired. This provides the capability to implement larger
cause and effects matrices that combine several SIFs together in a single module.

With this kind of capability, the decision for where inputs are wired can be independent of the decision

for where logic solving is performed. Combine this flexibility with the concept of configurable I/O and

it is clear that DeltaV SIS provides significant flexibility to distribute logic solving across a node,

according to your needs.

Multiple DeltaV SIS nodes can be connected together via the SIS Net secure communications network. The
SIS Net is a redundant counter-rotating fiber optic ring network that provides SIL 3 certified communications
between SIS nodes with very high communications reliability.

Fiber oplic-:_;il—‘
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22.2.1. SIS Net Repeater

The SIS Net Repeater provides a link for DeltaV SIS nodes to communicate. This network is dedicated

to safety information, carrying only safety signals. The network and SIS Net Repeaters are immune to

any failure of the basic process control system network.

The SIS Net Repeaters are installed as a redundant pair. The primary SIS Net Repeater is connected to

one fiber optic ring, and the secondary SIS Net Repeaters form a separate, independent ring.
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22.2.2. Operator interface

Graphic elements associated with analog input modules:

% Faceplate

Faceplate for Analog Input Family (PCSD_AIl_STD 130 FP)

= P
PCSD_TEST_Z0ONE_1 Simulation Indication
Al
Analogue Input Module
Process Value >
%
100.00« Outscale High Limit
Mode ——»Mode =
ALGINE - e Thresholds HI, HI-HI Limit
Tare Function =
Tare Set Button —» SET =
€=
Raw Yalue -
Raw Value —» 0 B PV Bargraph
= 5o
Alarm Limits > -E o Thresholds LO. LO-LO Limit
= Thresholds o
0.00« Outscale Low Limit

Owned by: Y600

Unit: TEST_1

Ack Alaim Help

MONRBRA

Faceplate for Al Family except Al_SCADA 130, Al SLMG_130, Al SOFT_130 and
_AIl_SOFTMG_130 modules

The faceplate provides following functionalities to the operator:

e Process Value: This value field provides indication of the current process value (PV).

Background rectangle color of this value field changes to maroon color and orange color
when status of PV changes.

e  Mode: It becomes visible when actual mode of Alx block is other than AUTO. Bright blue
background in actual mode field indicates Actual mode is different than Normal mode.
(Not applicable for _AI_ SCADA_130 and _AI_SLMG_130 modules).

Tare Set Button: This button when clicked, sets the raw value as raw offset value. The
Raw offset value is displayed on the detail display. (Only applicable for _AI_TARE_130)
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Raw Value: Indicates the gross value. (only applicable for _AI_TARE_130)

Alarm Limits: Indicates alarm limits for HI[,HI-HI and LO,LLO-LO alarms when enabled.
Color of the pointers reflect the alarm priority.

Simulation Indication: The simulation ‘S’ symbol is visible when the process value is
simulated.

Out scale High Limit: The higher limit of the PV scale.

Threshold HI, HI-HI Limit: Indicates the HI, HI-HI limits for Thresholds. Color of
HI and HI-HI limit indicator changes to grey and black respectively when PV crosses
respective limits.

PV Bar graph: A bar graph provides graphical representation of the process value (PV).
The upper and lower limits of the PV scale and the engineering units are also indicated.

Thresholds LO, LO-LO Limit: Indicates the LO, LO-LO limit for Thresholds. Color of
LO and LO-LO limit indicator changes to grey and black respectively when PV crosses
respective limits.

Out scale Low Limit: The lower limit of the PV scale
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22.2.3. Detail Display Call up buttons

ALM (Alarms/Limits) : PCSD_MF_AI_ALM_130_DT
1/0 (Input/Output) : PCSD_AI_10_STD_130_DT
TUN (Tuning) : PCSD_AI_TUN_STD_130_DT

THR (Thresholds) : PCSD_MF_THR_130_DT

Info (PV Information) :

v
v

v

PCSD_InDiff : Applicable for _AI_DF_130 control module.
PCSD_InSel : Applicable for _AI_SI._130, _AI_SI.3_130 and _AI SL4_130

control modules.

PCSD_InSel_MUX : Applicable for _AI_MUX_F_130 control

module.

v/ PCSD_PTCOMP : Applicable for _AI_PTC_130 and _AI_MG_130

control modules.

Faceplate for Al SCADA Module (PCSD_AI_SCADA 130 FP)

Faceplate

h
PCSD_TEST_ZONE_1 S
Al_SCADA

SCADA Analogue Input
Module

%

100.0

Watchdoge
Failure

lggrr fvvvagrin iy

=4
=)

Owned by: V600
Unit: TEST_1

Ack Alarm Help

Auitl /g
i) Pt

Watchdog Failure

The faceplate provides following additional functionalities to the operator:

Faceplate for _Al_SCADA _130 module

¢ Watchdog failure: This text is displayed when the status of the link between DeltaV and third party devices
is not healthy. Watchdog failure is generated for SCADA Analog control module (_AI_SCADA_130).
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22.2.4, Detail Display Call up buttons

e ALM (Alarms/Limits) : PCSD_MF_AI_ALM_130_DT
e 1/0 (Input/Output) : PCSD_AI_IO_SER_130_DT

Faceplate for Al Selector Migration Module ( PCSD Al SLMG 130 FP)

= P
PCSD_TEST_Z20NE_1
Al_SILMG
MG Analogue Input
Selector Module
7500 |
%
100.00
-
- <3
= -3
it
“ =
-b' =3
| 3
= Thresholds
0.0
Owned by: v600
Unit: TEST_1 [T)|
Ack Alarm Help

AN=Ea Y

ALM | 1/G
>~ '

g :n?g|
s ra

Faceplate for _Al_SLMG_130 module
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22.2.5, Detail Display Call up buttons

e ALM (Alarms/Limits) : PCSD_MF_ALM_130_DT
e I/0 (Input/Output) : PCSD_AI _IO_SLMG_130_DT
e Info (PV Information): PCSD _Insel _MG

Faceplate for Al Selector Migration Module ( PCSD_AI_SL.MG_130_FP )

Faceplate

- 4
PCSD_TEST_Z20NE_1

Al_SOFT
Software Analogue Input
Module

Mode
YT Man |

Thresholds

O"V"""""""'V‘I

Owned by: Y600
Unit: TEST_1

ol

Ack Alarm Help

AMeEEEa Y

”

A u’@l ml nic’_l o
” s ” ” ”

VAR

Faceplate for _AI_SOFT_130 module

22.2.6. Detail Display Call up buttons
e ALM (Alarms/Limits) : PCSD_MF_AT_ALM_130_DT
e 1/0 (Input/Output) : PCSD_AI_IO_STD_130_DT
e Info (PV Information): PCSD_AI_CALC_130_DT
e TUN (Tuning) : PCSD_AI_YUN_STD_130-DT
e VAR (Variables): PCSD-MF-VAR-130-DT
e THR (Thresholds): PCSD-MF-THR-130-DT
e Info (PV Information): PCSD-AI-CALC
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22.2.7. Detail Display

PCSD Common Detail Display - Alarms/Limits

Detail Display for Alarms and Limits in Analog Input Modules (PCSD_MF_AI_ALM_130_DT

= PCSD_TEST_2ONE_1 X
AI_SL
Analogue Input Selector ]]
Module
ALARMS/LIMITS
Cnd Dis
Shiv,
005
Priority Help Enab.] Limits
Madule [CRITICAL @.-1¥ v
Hi Hi ICRITICAL @4V | 95.0 (©pr)
Hi [WARNING (7 )88 1 90.0 ©pr)
Lo WARNING Q.M 1lvi 100 (©pr)
Lolo (CRITICAL @4V v 50 ©pr)
Rate [ADVISORY @4V $#[_01]/Mminutes(Opr)
[0 / Minutes (Opr)
PV Bad [CRITICAL (7 I
Sel_Dev [ADVISORY Q-4 5.00
Priority Adj [ 2 ]+ Conditional Alarming .|

Detail Display for Alarms and Limits in Analog Input Family
(except_Al_SLMG_130) and _O_MLDR_130 control module

Detail Display provides following functionalities to the operator:

® List of Alarms: Module Alarm, HIHI Alarm, HI Alarm,

LO Alarm, LOLO Alarm, Rate Alarm, PV Bad Alarm, Sel Dev Alarm. Module Alarm, HIHI Alarm,
HI Alarm, LO Alarm, LOLO Alarm and Rate Alarm are applicable to all modules from Analog Input
family and _O_MLDR_130 control module. Sel Dev Alarm is applicable to _AI_SIL._130. PV Bad

Alarm is applicable to _AI_SL._130, _AI_SL.3_130 and _AI_SL.4_ 130 modules.

e Alarm Priority: Field to indicate the alarms priority.

e Alarm Help button: This button launches the Alarm Help available for the
corresponding alarm.

1. 0 -Alarm Help is Enabled.

2. -Alarm Help is not enabled but the user has the privilege to edit Alarm
Help.

3. Blank- Alarm Help button is not enabled and the user does not have the

privilege to edit Alarm Help, or the system does not have a license for Alarm
Help.

e Alarm Priority button: This button is used to change the alarm priority of the
corresponding alarm.

e Enable: This checkbox shows ENAB (enabled) state of alarm.

e Checkboxes to Out of Service: This check box is used to remove alarm from
service or restore alarm to service.

e Checkboxes to Shelve: This check box is used to shelve or unshelve the alarm.

e Conditional Alarming Status: Indicates that the alarm is conditionally disabled.
This indication is available for the High-High, High, Low, Low- Low alarms.
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(Not applicable for _AI_SOFT_130 module)

Alarm Limit Values: Indication and entry of the alarm limit values

(Applicable to all alarms except PV Bad Alarm)

Rate Up and Rate Down Limit Entry Box: Rate Up and Rate Down Limit

Entry boxes are displayed when the Rate Alarm is enabled (Applicable when
RATE composite is included)
Operator Access to Alarm Limit (text 'Opr’): Indication

that indicates the operator is allowed to change the ala limit setting. This option

canbe configured separately for each alarm. Applicable to all alarms except PV
Bad, Module and Sel Dev Alarm.

Priority Adj : Field to indicate cutrent alarm priority offset. This button adjusts

the alarm priority for all alarms as per offset. The alarm priority can be decreased

below the configured alarm priority level but cannot be increased above the

configured alarm priority.

Conditional Alarming Callup Button/ Alarm Hysteresis: When conditional
alarming is applicable, 'Conditional Alarming' button is visible. Calls up the
Conditional Alarming popup window when clicked. When conditional alarming is
not applicable, Alarm Hysteresis field appears. Entry of alarm hysteresis can be
possible from thisfield.

Detail Display for I/0 in Analog Input Modules ( PCSD_AI_I0_STD_130_DT)
pel

1/0

Simulate
Fiell — Sim  Sim
Value  Enable Value(®y) Enable

AlL 0o w 00 v
A2 0o v 110w
AlE 0o v 120 v
Al4 0o v 130 ¥

Linearization
AL | Indirect A3
B2 | Indirect 4

Tndirect
Tndrect

Rate of Change

ROC Yalue 0.0/ Minutes

H PCSD_TEST_ZONE_L

AT

Analogue 4 Input
Selectar Madlle

Tt EU

EU100

1000
1000
1000
1000

Units

%
%
%
%

AR

E2

Detail Display for 1/0O in Analog Input Family except _Al_SCADA_130,

_Al_SLMG_130 control modules

Detail Display provides following functionalities to the operator:

¢ Simulate:

v Field value: Field value indication for Alx.
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v Simulate Enable: A checkbox allows the operator to  simulate the

process value (PV) of Alx block in engineering units. (e.g. Alx - AIl or
Al2).

Sim Value : A value field provides indication and entry of the simulation value of Alx block in
engineering unitsof OUT_SCALE.

v Input Enable: Enable/Disable the inputs to input selector block. Applicable for
_AI_SI._130, AT_SI.3_130and _AI_SI.4_130 modules.

v Simulation Value Range (EU0O and EU100): Indication of range for the operator to
change the simulation value of Alx block.

v Engineering Units: Field to indicate Engineering units and its range defined in the control
module.

v OOS mode Enable for AI: A checkbox when checked allows the operator to change the

mode of Alx block to Out of Service (OOS) mode. When this checkbox is unchecked,
mode of Alx block changes to Auto mode. This action requires operator confirmation by
confirming the command from the confirmation box that appears when the checkbox is
toggled. (Not applicable for _AI_SOFT_130 module)

% Linearization:

e Linearization Type: Determines if the field value of Alx is used
directly or converted linearly (Indirect) or is converted withthe square
root method (Ind Sgr. Root).

% Rate of Change:

e ROC Value: Indicates rate of change value for rate alarm.
(Applicable when RATE composite is included).

Detail Display for 1/0 in-Al-MUX-F-130 and Fieldbus variant modules in Al Family

R
* PCSD_TEST_ZONE_1
AI_MUX_F

Figlbus Multiplexed ) ﬂ
Endogue Input Madule wi

1/0

Simulate

Field ~— Sim  Sim EUD EL100 Unis 005

Value  Enable Value (V)
AlL 00 00 -] 1000 % 4

Substitute
Substitite Enable 4
Substitte Vale no

=
=1

Lingarization Input Disable

AL | Indirect Input 1 Tnpit 5
Inpit 2 Input &
Input 3 Input 7

Rate of Ch,
ate o thange Input 4 Input &

ROC Yalue 0,00/ Minutes
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Detail Display provides following additional functionalities to the operator:

<+ Substitute:

v/ Substitute Enable: Ficld to Enable Substitute value entry. Applicable for Fieldbus

variant of Analog input modules.

v Substitute Value: Field to enter the SUBSTITUTE_IN value.
Applicable for Fieldbus variant of analog input modules.

v/ Input Disable: Checkboxes to disable the corresponding
input. The checkbox when checked, disables corresponding input to
the input selector block. When checkbox is unchecked, enables the

input. (Applicable for Al_MUX_F_130 module)

Detail Display provides following additional functionalities to the operator:

s Tare:

Detail Display for I/0 in _Al_TARE_130 module

CEN——

* PCSD_TEST_ZONE_1

AI_TARE
Analogue Input Module
for Tare Weight
1/0
Simulate

Field  Sim  Sim ELD EL00

Yalue  Enable YaluePy)
Al 0o v 15.0 0.0/- 1000,

Tare
Rawr Offset

Linearization
AL | Indirect

Rate of Change

ROC Yale 0.00)/ Minutes

Units

0

%

Bl

RESET

%

v/ Raw Offset Value: Indication of input value for an empty container.

v/ TARE Reset Button: Button to reset 'Raw Offset' value. Each time the operator clicks on
this button, confirmation box appears. Upon confirmation of the command, the 'Raw Offset’

value is reset to 0.
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—

Detail Display for 1/0 in SCADA Analog Input Module (PCSD_AIl_IO_SER_130_DT)

&

/0

Simulate
Fied

Al il

PCSD_TEST_ZONE_1

AI_SCADA

SCADA Analogue Tnput

Sim - Sim

Valle Enable Vale(Py)

v 20

Mocle

EUD EL100

0.0j-| 1000

Lt

%

Ed

Detail Display for I/0 in _Al_SCADA 130 module
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Detail Display for 1/0O of Analog Input Selector Migration Module (PCSD_AI_IO_SLMG_130 DT)

- PCSD_TEST_ZONE_1
AT_SLMG
MG Analogue Input
Selector Module ﬂ
1/0
Input Enable/Disahla
Disable

Input 1 v

Input 2 "4

Input 3 v

Input 4 v

Detail Display for 1/0 in _Al_SLMG_130 module

Detail Display provides following functionalities to the operator:

% Input Enable/Disable:

Inputs list: Number to inputs to appear in this detail display depends
on the value of NO_OF_INPUT parameter in the control module.

Disable Checkboxes: Checkboxes to disable the corresponding

input. The checkbox when checked, disables correspondinginput to
the input selector block. When checkbox is unchecked, enables the

input.
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22.2.8. Supporting Display

Differential Analog Inputs Faceplate FB (PCSD_InDiff)

Faceplate FB |

+H e

PCSD_TEST_20NE_1
AI_DF/ARTHM1

Differential Analogue
Input Module
All All m
AI2 AI2 -m

Differential Analog Inputs Faceplate FB

The purpose of this Faceplate FB is to show the 2 field values used by the differential analog input logic.

The differential analog input feature is used by Analog Input Modules ( _AI_DF_130 ) and Control Loop
Modules ( _CDF_130 ). The Faceplates of these modules directly show the result of the subtraction. This
Faceplate FB allows the operator to see the value and status of each analoginput.

e Inputl Description: Description for the first analog input.

e Input2 Description: Description for the second analog input.

Inputl OUT Value: Field value coming from the first analog input.

Background rectangle color of this value field changes to maroon color and

orange color when status of input changes.

Input2 OUT Value: Field value coming from the second analog input.
Background rectangle color of this value field changes to maroon color and
orange color when status of input changes.

This supporting display is applicable to following control module classes:

Differential Analog Input Control Module (_AI_DF_130)

PID Differential Analog Control Module (_CDF_130)
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22.2.9. Input Selection Faceplate FB ( PCSD_InSel )

Faceplate FB

~{H

PCSD_TEST_20NE_1

Al_SL4/ISEL1

Analogue 4 Input
Selector Module

Input Selection Faceplate FB

~
-

The purpose of this Faceplate FB is to show the up to 4 field values used by the input selection logic, to show

which input is selected and to give the possibility to the operator to select the input. The input selection feature
is used by Analog Input Selector Modules and Control Loop Modules ( _CSL_130). The faceplate of these
modules directly show the result of the selection. Above snapshot shows four
inputs on Faceplate I'B and it also supports three (_AI_SL.3_130) and two ( _AI_SI._130) inputs. Indication
of two and three inputs is same as four inputs. Group of Alx Value and Alx button is visible

on Faceplate FB when respective inputs are enabled from I/O detail display.

Selected Mode: Value of selection logic mode. Indicates 'Auto Selection' when Auto mode
is selected and 'Manual Selection' when Man mode is selected.

AI4 Selected: Button to select the Analog Input when the mode is manual. This example

shows the selection of Al4. (Applicable for AI1, A2, AI3 and Al4). Text on the button
changes as per the description configured in INPUTx parameter. (x: 1 to 4)

AIl, AI2, AI3, AI4 Values: Indication of Field values coming from the four analog inputs
configured. Background rectangle color of these value fields changes to maroon and orange

when status of input changes.

Selection Type: Seclection Type depending on configured value of Select Type
(SELECT_TYPE) of ISEL1 block (Default-MINIMUM).

Mode Selection: Buttons to select the mode of this function (Auto/Manual)

v When the mode is Auto, the selection type parameter is used to determine the input
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to select.

This supporting display is applicable to following control module classes:

e  Analog Input Selector Control Module (_AI_SI._130)

e Analog 3 Inputs Selector Control Module (_AI_SI.3_130)
e  Analog 4 Inputs Selector Control Module ( _AI_SI.4_130)
e  PID Control Module with Input Selection (_CSL_130)

v' When the mode is Man, the operator can select the input via the buttons
AI1,AI2,AI3 and AI4 available on this Faceplate I'B.
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Pressure-Temperature Compensation Faceplate FB ( PCSD_PTCOMP )

pressure-Temperature Compensation Faceplate FB

23. DeltaV Software Licenses

e Compensated Flow Value: A value field provides indication of the calculated

Compensated Flow. Background rectangle color of this value field changes to maroon

and orange when status of Compensated Flow changes.

o Pressure Value: A value field provides indication of the current Process Value

Pressure Input. Background rectangle color of this value field changes to maroon and

orange when status of Pressure changes.

° Raw Flow Value: A value field provides indication of the calculated Raw Flow.

Background rectangle color of this value field changes to maroon and orange when

status of Raw Flow changes.

o Temperature Value: A value field provides indication of the current Process Value

Temperature Input. Background rectangle color of this value field changes to maroon

and orange when status of Temperature changes.

o Fluid Type: A field provides selection of Fluid Type.
o Compensation Type: A field provides selection of Compensation Type.
o Flowmeter Type: A field provides selection of Flow meter Type.

Before you can download your DeltaV software configuration, you must attach the System Identifier to the

Professional PLUS workstation, load your licenses on the Professional PLUS workstation from a license disk,

and assign licenses to the workstations and controllers in your DeltaV network. Before loading and assigning

your licenses, take a few minutes to read the next sections about DeltaV software licenses.

23.1. System Software

Major system software versions require a license. A major version is one in which the first digit in the version

number changes from the previous version. A Major Version License is required when you upgrade from one

major version to another and for first-time installations.

23.2. Controller Software

Controller software for continuous control is licensed through four I/O-based, system-wide licenses. For batch

control, a fifth system-wide license is added; it is the Advanced Unit Management license. The system-wide

licenses are assigned to the Professional PLUS workstation and determine both the functionality available in every
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controller in the system and the potential size of the system. System size is expressed in Device Signal Tags
(DSTs).

When purchasing controller licenses, it is necessaty to understand the difference between the four I/O-based
licenses, which are:

* Discrete Monitor Input

* Discrete Control Output

* Analog Monitor Input

* Analog Control Output

For the controllers in your system, select specific DST sizes of the four I/O-based

licenses by counting the number of discrete inputs, discrete outputs, analog inputs,

and analog outputs required for your process.

23.3. Workstation Software

When installing DeltaV Software on a PC or server, the installation wizard enables you to define the PC or server
as one of three node types: Professional PLUS, Operator, or Application. After the software installation is
complete, you determine the functionality and size of the workstation with software licenses. Key licenses are
bundled in software suites. Each suite enables the use of specific functions and applications as defined in the
product data sheets. The following table defines which software suites can be assigned to the three node types:

Workstation Node Type Supported Software Licenses
Professional PLUS workstation Professional PLUS license suite, DeltaV Experience
license
Operator Station Base license suite, Maintenance license suite,

Professional license suite, and Operator license suite

Application Station Application license suite

After you install a license suite, you can install add-on and scale-up licenses. Add-on licenses add new licensed
features and functionality to the initial license and scale-up licenses increase the capacity of an existing license
feature.

To expand the DST capacity of a workstation that has the DeltaV Experience license assigned, you must first
assign a base Professional PLUS license suite. Assigning a base license suite uninstalls the DeltaV Experience
license and enables you to assign 1/O base and scale-up licenses.

23.4. Redundant Controllers

Each pair of redundant controllers requires a separate redundant controller license
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24. Engineering & Operator Workstations

The Engineering Workstation (EWS) is for project development, including configuration of graphics, logic, alarms,

security, etc.

The Operator Workstation (OWS) provides the operator interface, including color graphics, faceplates, alarms,
logging, trends, diagnostics, etc. Usually, the EWS includes an OWS for testing and troubleshooting.

The DeltaV Engineering Workstation for DCS and SSS systems are separated but Operator Workstations can be
common or separate for each DCS and SSS systems.

The specifications of Engineering Workstation are as follow:
Tower, Processor: Intel Core i7 last generation, Memory: 32GB, HDD: 2TB, DELL manufacturer.

System generate an alarm when operations during workstation failure and Operational function and printer output

continue its duties.

Operator workstations served as dedicated operator workstations and data servers, and be of redundant application.
In case of any one failure, the other replace it to realize full function. Any Operator Console may be used for
reconfiguration and reinstallation purpose in case of Engineer workstation failure and the access to the configuration
activities protected by means of hardware and software keys.

Engineer workstation served as both engineer and operator workstation, and the functions for all engineer and

operator also provided and realized based on user privileges.

Each workstation suitable for use by a seated operator with easy viewing of all monitor displays and associated

function keys.

All of these workstations utilized to monitor, control and configure the entire system.

The workstations utilized to allow program development and LCD display changes.

Ability to make changes in the program, database, and LCD displays on-line/off-line are defined.

This combination and associated electronics are defined as "Human-Machine Interface"(HMI). Each workstation

allows easy access to internal equipment from the front, top and/or rear.

The engineering workstation used for the software modifications and/or updating activities. The engineering
workstation allow on line and off line configuration. The minimum functions to provide by the engineering

workstation are the following:
e Configuration editor
e System/configuration bootstrap
e Control algorithm generation and modification
e Data base generation
e HLCL and logic functions builder
e Query and sorting utilities

e Compilation utilities
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e Graphics display generation, modification and hardcopy printing
e DModification of operational data

e Tuning parameter modification and printout

e System access configuration

e DProcess Area/Unit assignment

e Printer assighment

e Utility program accesses (load and save utility)

e Help message definition

e Diagnostics

24.1. Detailed Process displays

These displays provide a schematic representation of the plant, and are the primary operator interface to the plant
equipment. Therefore, the majority of plant Control and equipment module manipulation, both manual and
automatic, is performed at this level of display. Operator manipulation of plant items will be achieved by opening
the appropriate Faceplate, followed by the desired control command, such as open, close, start, stop, etc. These
displays typically cover Units within Process Cells and/or Areas, but they may also cover (complex) Equipment
Modules.

A range of toolbar icons and onscreen graphic links facilitate easy navigation between and across levels within the
hierarchy.

Each PCSD display has a similar format and layout, incorporating a toolbar, a custom (project specific) display-area
and an alarm banner. Each display from PCSD is based on a template appropriate to the monitor resolution of
1280x1024 resolution, 1680x1050 resolution (supporting split screen mode, where the right part of the screen is
used for alarm list, main display history and module history windows, and full-screen mode), 1920x1080 (supporting
split screen mode, where the right part of the screen is used for alarm list, main display history and module history
windows, and full-screen mode) resolution.

25. Backup and restore

It is vital that you maintain frequent backups of your DeltaV system's configuration For this reason Performing
regular backups enables you to restore information that otherwise would have been lost in a catastrophic system
failure, such as a hard disk crash, accidental user deletions, operator error, and so on. Include the following items
(at the minimum) in your configuration backup:

e the controller's configuration
e  operator displays

e historical configuration

o historical data archives

e Batch Historian data
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Perform a backup for any data that you change. Back up daily until you are no longer changing the data. Store

several of the most recent backups in a safe location free from environmental hazards (such as extreme heat,

extreme cold, dust, or magnetic devices, including speaker phones).

25.1. DeltaV System backup and restore

1. Backup: In Exploring DeltaV select desired part to backup then select File
’ — > Export Selected object

3. Exploring ¥ision

File Edit ‘ew Object Applications Tools  Help

Prink. .. Zkrl+P
Print Label, ..
Prink ko =ML, ..

Licensing

Format Specification
Irnpork

Export

3
3
3
3

ME T T R

|Cu:untents af 'Physical Metwark!

Decommissioned Modes
E{;}Ccuntrcul Metwork,

Selected Object. ..

\Waorkstation Configuration, ..

Exit
— User Defined. ..
-8 515 Named Sets _ _
T Equipment Hierarchy. ..
i e Licenses
& Conkrol Strateqies

Elﬂdf Phiysical Nebwark:

2. Restore: In Exploring DeltaV to Restore select

—> —> File Import Standard DeltaV format
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25.2. HMI backup and restore

1. Backup: Copy desired files from below directory then paste to backup folder
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3_ Exploring ¥ision
File Edit Wiew Object Applications  Tools  Help
B, GRS o & B E X DD
Prink Label. ..
Frink b 2L, .. |Cu:untents of ‘SIS Mebwork!
Licensing » FQDOMMNI
Format Specification » E;E:_DOMP'INE
Standard Wision Format. ..
Export » Ilser Defined Format. ..
Exit
- 515 Mamed Sets

— > This PC ____jocal Disk (CG)—p  DeltaV ——pDVData
—» Graphics-iFix Pic
2. Restore: Copy desired files from backup folder then paste to below directory
—_» ThisPC _LocglDisk (C:) —p DeltaV —D¥Data
— Graphics-iFix Pic

25.3. Alarm and events backup and restore

To restore “alarm and events” we must follow bellow route:

System configuration Plusl

Ly

Comrol network

Alarm ang events on controller choose Alarm and

Events then right click and choose properties.
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Alarms And Events Properties >

General l Advanced

Object type:

Modified:

Modified b

-

Name:

May 21 2022 10:55:30 &M

Adrinistrator

Alarmz And Events

v System SOE Callectoe

‘F‘LUS1 Chranicle

Descriphion:

‘Everﬂ chronicle on PLUS1
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Alarms And Events Properties x|

I General Advanced

Active Event History Data Set Storage

Active Event Hiztory Data Set Storage Target: Mbytes

12 Hourz

Age far Copying Events ta Current Histary Data Set:

Current Event Hiztory D ata Set Storage
Current Event Hiztory Data Set Size Target:

100 bdbytes
¥ Enable data zet time span
" Monthly
o weekly
" Daily
Current Event Hiztorp Data Set Total Storage Target: ID— Mbytes

Autornatic Current Event Higtory Data Set Evport
[v Enable Automatic Current Event Histary D ata Set Export
Automatic Expart Directary:

Enzure that the path chozen for the export directony iz valid on the Deltal/
workstation where the Alarm and Events resides

C:AU sers'ddmiristratortsD esk tophhistorian

Browse.

0k | Cancel | Help |

As we can see bellow on advanced tab can define various parameter such as: active event history, data set
storage target, as you can see on bellow pictures:
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larms And Events Properties |
| General  Advanced
Active Event History Data Set Storage
&ctive Event History Data Set Storage Target: 100 Mbytes
Age for Copying Events to Current History Data Set: |42 Hours
Current Event Higtory Data Set Storage
Exploring Delta¥ ﬂ
@™ Automatic Current Event History Daka Set Export is enabled and
'-.\ /.-' setting the Current Event History Data Set Total Storage Target
= tozero deletes all current data sets and they will no longer be
saved,
To save the data sets, vou must manually export before setting
Total Storage Target size o zero,
fAre you sure vou want to set the Current Event History Data Set
Total Storage Target to zero?
Cancel
Ensure that the path chosen for the export directory iz valid on the Deltay
wirkstation where the Alarm and Events resides
i gershAdminiztrator\D esktophhistorian
Browze,..
0k ‘ Cancel ‘ Help ‘
Configure Event Chronicle @
Event Data
Events Data v;‘
Connection Ping 2 Timeout: | 100 ii[milliseconds]
Events  |EJoumal, SPACEGHOST, Active, 11/15/2006 332557 PM, 12/7/2006 3.04:04 PM v
Connection itonnecled
0K ] [ Cancel ] [ Help ]

Default Data Servers

Continuous Histarian | OPC | Event Chronicle

RX

Event Data
Events Data Server: v

Save as my Application Startup Data Server.

[ ok

][ Cancel ][

Help ]
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Pages Bookmarks
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4 EPM-NA'CScott

W 2004 March

(12004 April
1112004 May

(12004 June
192004 July

12004 August

W2ma
1112004 Octobeer

or May Jun Jul Aug Sep Oct Nov Dec o

112004 Novermber
[ 12004 Decamber

W 2005 January
2005 February

= D

BOILERS UTILITES CONDENSATE SEPARATION

W ADVISORY
LIWARNING
M CRITICAL

Mar Apr May Jun Jul Aug Sep Oa Nov Dec
[£:] I |

an F

[2]

| (2]

MIXERS

c
[

l
Total Active Alarms Total User Actions Total Events

Tools  View Help

'3 Local intranet

Restoring all of control module:

Size
100.00 MB

Data Set Name Type Backup Status

Current

SPACEGHOSTH20061126130026 Modified 363MBE  11/26/2006 12:00:20 AM
SPACEGHOSTH20061119130015 Current Backed Up 5.06MB  11/19/2006 12:00:20 AM
GREENLANTERN#20061115153531420061118235922 Extended  Backed Up 4.44MB  11/15/2006 3:35:31 PM
SPACEGHOSTH20061116040013 Current Backed Up 350MB  11/15/2006 3:32.57 PM
SPACEGHOSTH20061020133648820061021232756  Extended  Backed Up 250MB  10/20/2006 1:36:48 PM

11/30/2006 11:59:48 AM
11/25/2006 11:53:16 PM
11/18/2006 11:59:22 PM
11/18/2006 11:59:22 PM
1042172006 11:27:56 PM

6 Objects (Storage Area Free Space 487,75 MB )

| Active/Current 112,25 MB | Extended 6.94 MB | Primary (C:\Deltav\DVDatalCHRONICLE)

Export Data set

E=port Options

termiecexn

\wgreenlar

Progress
Operation completed.

(T T T T T D)

E=ported 7119 records.

Close
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Create Extended Data Set(s)

Create Extended D ata Sets from the following Archives:

Data Set Name Start Time: End Time Create Time
GREENLANTERN#20061126000020420061129225948 11/26/2006 0:00:20 AM  11/29/2006 10:59:48PM  11/30/2006 11:30:35 AM
GREENLANTERN#20061115153531420061118235922 11/15/2006 3:35:31 PM  11/18/2006 11:59:22PM  11/30/2006 11:09:22 AM
GREENLANTERN#20061113000020420061125235916 11/19/2006 0:00:20 AM  11/25/2006 11:53:16 PM  11/30/2006 11:28:01 AM

Comment:

Progress

Operation completed.

[lIlIIIIIIIIIllIIIIlllllllllllllIIIIlllllllllllllllllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
Created 3 data sets out of 3.

Event Chronicle Server: SPACEGHOST

Back up Event Chronicle Data

Backup Options

Progress

Operation completed.

IIIIIIIIlllIIIlllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII‘
Backed up 3 data sets out of 3
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Restore Event Chronicle Data

Backup details of files to be restored:

5
SPACEGHOSTH20061126130... 11/26/2006 12:00:20 AM

11/30/2006 9:56:57 &k

11/30/2006 5:40:17 Ak

Progress
Operation completed.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllq

Restored 1 data sets out of 3

Close

26. System Time Synchronize

V-PAS uses the Network Time Protocol (NTP) to synchronize system time for all workstations and

controllers on the V- PAS Control Network.

V-PAS systems that require precise system time derive master time from a Global Positioning System (GPS)

network time server configured to a specific IP address on the V-PAS Control Network.

Packages include upcs, plcs ,... could synchronized by both hardware (conventional DO) and modbus paluses

both of methods are applicable for this purpose.

Execution for time synch is every 24 hour at 00:30 am.

As it shown on below swiches and domain servers are redundant

27. System application capacity

The following tables specify the capacity values of the DeltaV system.

workstation capacity

Maximum open DELTAYV Center 1
applications
Maximum open Control Module through 4
Studio applications
Alarm List 1
Continuous (Historical data values 250
) Historian
History sample rate per second 250
Open faceplates per module type 4
Open detail displays 1
Open pictures (HMI pages) 25
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Professional PLUS workstation

Plant areas (including remote zone areas) 250
Modules per unit 255
Alarm types For the Professional PLUS Station only (available) 235
DELTAV user accounts per system 200
Maximum open engineering tasks 60
Number of concurrent Professional Workstations connected 10

lication Stations

OPC data values 30,000
Maximum assigned modules 3,000
SCADA tags 25,000
Historical data values 30,250
History sample rate per second 3000

Controllers Capacity

DST Limit 1500
1/O cards per controller 64
SCADA Tags 3200
Max Data Values Sent 4000/second
Max Data Values Received 500/second
Max Unsolicited Client Nodes 120
Module Execution Rates 100ms, 200ms, 500ms, 1s, 2s, 5s, 10s, 30s, 60s
User Memory 96 MB
Fuse Protection (Internal) 3.0 A, non-replaceable fuses
Power Dissipation 5 W typical, 7.0 W
maximum

28. Inter-Controller communication guidelines

Reads are the preferred method for communications. For example, Controller B has an input parameter defined as
an external reference to a parameter in Controller A. Controller B initiates unsolicited updates with a one-time
request for data from Controller A. From then on, Controller A updates Controller B when the exception criteria
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are met (a status or data value changes). Any references in Controller B are then reading buffered data that is
automatically updated by the system's communications processes.

The unsolicited send occurs at the same priority as low priority modules on the source node. When referencing a
parameter in another node in an expression, you can verify communications with that parameter or node with the.
CST ftield. The. CST field can be referenced in blocks such as the CALC block or SFC expression.

When verifying the status of a reference in another controller, CST is recommended instead of.ST. The .ST value
is set by the sending node. As such, if communications is lost, the .ST value does not change and holds its last value.
The CST value is set by the receiving node. Every time the module executes, the. CST value is updated with the

current remote status.

Your configuration should be designed to accommodate occasional, intermittent bad status. It may not be good
practice to immediately trip an emergency shutdown on a single instance of bad status. You can configure timeouts
on bad status as appropriate to avoid unnecessary shutdowns.

Similarly, it may not be appropriate to design control logic with immediate response to unexpected events. On any
interlock or shutdown conditional logic, provide appropriate time delays before the system takes significant action
in response to the event. For example, it may be appropriate in some cases to allow a bad status for several seconds
before shutting down or taking other serious action. Time delays can prevent unnecessary shutdowns in the event
of intermittent events caused by electrical noise, redundant controller switchovers, partial downloads, and so on.

Buffered Asynchronous Writes - When calculation block expressions, action block expressions, and
SFC/PLM/Phase Class actions write to a parameter in another node, the output is buffered. This is followed by
an asynchronous write request to the destination node with the new data. These occur at a priority lower than low
priority modules on the source node. Buffered asynchronous writes are also done for external reference
parameters in other nodes.

29. function block

Parameters are data used in a function block to perform calculations and logic. Some parameters are defined and
unchangeable for certain function block. Some parameters default to a most common value but can be modified by
the user or another function block. Others must be set by the user before executing the function block. Parameters
that can be changed are called writeable parameters.

Parameters can be described by the type of information they provide to the function block:
e Input parameters contain values from the operator, the field device, or other function block.

e  Output parameters are the output values generated by the function block or set by the operator or another function block.
e Contained parameters are used only within the function block for calculation, logic, and status determination function.

e Mode-controlled parameters vary with the mode of the block.
Parameters can be dynamic, static, or non-volatile, depending on how they are restored after power failure:

e Dynamic parameters are calculated by the block algorithm and do not need to be restored after power failure
because the block recalculates the value.

e Static parameters have a specific value that must be restored by a device for use after power failure.
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¢ Non-volatile parameters are written on a frequent basis and the last saved value (in most cases) is restored
by a device after power failure.

Some parameters are extensible. That is, you can extend or increase the number of these parameters in a function
block.

Some parameters are option bit strings. They contain bit-encoded information that specify control strategy options,
I/0O value processing, status handling and processing, ot the type of control logic used in the block.

Each parameter is transmitted in a certain data type format. This data can be transmitted between block for control,
trending, alarming, and diagnostics.

The parameters visible in Control Studio may vary depending on level of configuration completed. For example,
certain function blocks must be assigned to I/O before all the parameters are visible.

Function block modes are described below. Supported modes vary with each function block. Some blocks support
modes that are not supported in other blocks.

Out of Service (OOS): The block algorithm is not active. The output is maintained at the last value or at a specified

failure action value.

Initializing Manual (IMan): The upstream block of a cascade pair is put into this mode when its downstream partner
is in a non-cascade mode. This prevents the upstream block from closing the cascade. When the downstream block

returns to a cascade mode (Cas or RCas), the upstream block leaves IMan and returns to its target mode.

Local Override (LO): The block is put into this mode when tracking is activated; the output is driven to a value
other than that generated by normal block execution. When tracking is deactivated, the block returns to its target

mode.
Manual (Man): The block output is set directly by the operator.

Automatic (Auto): In this mode, the control algorithm of the block is active. An operator-entered setpoint is used
in the control algorithm to determine the block output.

Cascade (Cas): This mode is similar to Auto except that the setpoint is supplied by another function block through
the CAS_IN parameter. The block maintains a back calculation output value (BKCAL_OUT) to provide bump less
mode transfer when the mode is changed.

Remote Cascade (RCas): This mode is similar to Cas except that the setpoint is supplied by an external control
program through the RCAS_IN parameter. The block maintains a back-calculation output value (RCAS_OUT) to
provide bump less transfer when the mode is changed.

Remote Out (ROut): This mode is similar to Man except that the OUT value is supplied by an external control
program rather than directly by the operator. OUT is supplied through the ROUT_IN parameter. The block
maintains a back-calculation output value (ROUT_OUT) to provide bump less transfer when the mode is changed.

30. Internal Reference Parameter

An Internal reference allows you to refer to any input, output, or parameter available in the current module. Internal
references are best configured using the parameter browser available in all DeltaV expression dialogs. The browser
opens a graphical list of valid blocks and parameters. By constructing a parameter path from the browser, you can
avoid the potential of typographical errors and case sensitivity when referencing block parameters.
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A write to an Internal reference parameter changes the value of the parameter being referenced. The value of the
Internal reference parameter itself changes at the beginning of the next scan of the module.

The fields for an Internal reference parameter are described in the following table.

Yes

-3 means 'external reference
not resolved'

CST (Connection Status) -
-2 means 'parameter not
Use to see if the reference configured'

has been resolved (that is,
-1 means 'module not
the value has been found configured’

Integer No No
and can be read)

0 means 'good'

1 means 'not communicating'

Yes
-4 means 'write rejected’

-3 means 'external reference
not resolved'

AWST (Asynchronous Write

Status) - Indicates if the last "2 means paramezlter not

configured

attempt to write the

-1 means 'module not

referenced parameter was ) .
Integer No configured No

successful
0 means 'success'

1 means 'not communicating

2 means 'write pending'

.ST - The status of the
Integer No No No
referenced value.
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31. IP address

The DeltaV system automatically assigns IP addresses to the Professional PLUS, Operator and Application stations,
and controllers. If Network Time Protocol servers are used, they must be assigned specific IP addresses. Reserved
IP addresses can be used for other equipment such as switches, domain controllers, management stations, and so

on.

If the NTP server is a DeltaV workstation, it is automatically assigned an IP address. If you use an external
Network Time Protocol (NTP) server, you must assign it the following IP addresses:

e  Primary NTP server on the primary network: 10.4.0.6
e Backup NTP server on the primary network:10.4.0.6

e Primary NTP server on the secondary network:10.8.0.
e Backup NTP server on the secondary network:10.8.0.6

»

32. dynamo set

When the displays are configured, many items such as a valve or an Analog value etc. are required to show on
more than one display. typically, these are represented with the help of animated objects which will change color
with opening or closing of a valve, or will show the numerical value obtained from a temperature transmitter.

Such animated objects can be saved as ,,reusable objects™ called dynamos.

32.1. PCSD Dynamo Set
Wherever possible, the displays for this project shall be created using the dynamos from the PCSD library

dynamo set.

32.2. Display Conventions

32.2.1. General information on static elements

Process displays will provide a schematic representation of the process equipment. They will not be an exact
replica of the P&IDs.

Wherever practical, the main process flow direction will be kept from left to right horizontally and top to bottom
vertically across the display with inputs at the left and outputs at the right. Process lines will be drawn such that

the number of angles is minimized.

32.2.2. Identification of plant equipment and vessels

Equipment and control loops not monitored or controlled via the Distributed Control System, will not be shown
on the display; unless specifically required.

Vessel shapes will be taken from the P&IDs. Where a level input exists, vessels will be provided with a Level Bar
Graph. Process and Ultilities Pipe work relating to the vessel will be shown as per the P&ID. All plant equipment
and vessels shown on graphics shall have the same tags as identified on the P&ID drawings.
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32.2.3. Font
Description Color Font
Equipment Font (Display Tag) Black ARIAL, 10, Normal
Vessel Font Black ARIAL, 12, Bold
Picture Title Black ARIAL, 14, Bold

32.2.4. Numeric Value Form

Numerical values will be displayed using the following display format:

Engineering Range Display Format

0 to 9.999 X.XXX
10 to 99.9 XX.XX
100 to 999.9 XXX.X
1000 XXXX

Note:
1. For the flow rates numeric display length will be 7 digits. For flow totalizers the length will be 8 digits.

2. Negative values will be indicated with “— “sign.

32.2.5. Process Line

There are four-line styles identified.

Description Sizing Figure

Primary Process Lines | Line width =2 —— Process colour
Secondary Process Line width =1 ——  Process colour
Lines

Signal Line Line width=1 | ... White

Edge Style: EdgeStyleDot
BackgroundStyle Transparent

Instrument Line Line width = 1 Black

The rules for intersection of two process lines are as follows:
v" Where two primary/secondary process lines cross each other, the vertical line will be broken.

v" Where the secondary process line crosses a primary process line; the secondary process line will be broken.

32.2.6. Colors for static elements and background

Process displays will utilize colors as listed in following Table:

Description Fluid Code Color Name
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Display Background N.A Gray 75
Equipment Border N.A Dark Gray
Fill N.A Gray
Tag N.A White

32.2.7. Module Dynamos

Animated Objects or dynamic symbols i.e. Dynamos are pre-configured and pre-validated objects. The set of
available dynamos can be seen in the configure mode of DeltaV Operate, and is known as a Dynamo Set. There
are 2 (two) PAS dynamo sets in PCSD, Human Centered Design (HCD) dynamo set ‘PCSD_HCD_130.fds’and
Conventional dynamo set ‘PCSD_Conventional 130.fds’.

32.2.8. Colors Specification for Dynamic Elements

Process displays will utilize colors as listed in following Table for Process Units, according DeltaV Standard Library:

Fault Status

MODBAD Status

Running/On/Open Status Green (Fixed)

Yellow (Fixed/Blink)

Shutdown/Off/Close Status

Important Note: According DeltaV Default Colour Coding in PCSD HCD Library, the Running/ ON/OPEN
Status has been shown with White Color and Shutdown/Off/Close Status has been shown with Gray Color.
Please note, this is just default Color coding and for ESBR project, specified color in above table will be used.
Therefore, in next pages, all Dynamo objects will be shown with DEFAULT COLOR according EMERSON
documents that will be changed in Customized page in running system according project requirement.
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32.29. Dynamo Objects
Dynamo Dynamo Name Dynamo Dynamo Name Dynamo Dynamo Name Dynamo Dynamo Name
and Use and Use and Use and Use
DATADATADATADATA | gyntiinfo DATADATADATADATA dynVCharParam DATADATADATADATA | dynHandviv DATADATADATADATA dynCirviv
1. PID Farnily 1. Hand Valve (_O_Hv) 1. PID Farmily
2. Ratio Module 1. AUiPeTiIY (Created From _¥04_MDER) i
_MO4_| 2. A0 Farmily
2.FID Farnily 2. V04 MDER 2. .16
DATADATADATADATA | dynDCOPVX 3. Reatio Wodule =
_0_168P_WP DATADATADATADATA | gynHCharParam DATADATADATADATA| dynVLV dyn3WCtrIviv
@l— 12 1Al Family 1. Valve Farnily 1. PID Family
DATADATADATADATA | gynhDbarinfo 099999 DATADg 2. PID Family 2 0. MoV 2.0 Family
1. PID Farmily 3. Ratio Module 3._0_MLDR
2. Ratio Module lynVDbarP:
DATADATADATADATA v dynalveTwo
1.PID Family dynMode
dynHParam 2. Ratio Maduls Al DATADATADATADATA Any Function Block
DATADATADATADATA 2._0_MOV HDATAD
1. PID Family
2402 Family DATADATADATADATA
3. Ratio Module @gl B y aram DATA| UynPump dynAgitator
D999998 DATAD9| | ! PID Famiy Motor Family
DATADATADATADATA | dynDiscretelink L1 2. Ratio Module Motor Farnily
1.0l Family
2. D0 Family
DATADATADATADATA
i dynDataEnt
DATADATADATADATA | ‘ynAnaloglink = dynPump Two ey
1. Al Family E g ° Motor Family DATADA Analog/Digital DataEntry
2._0_DOS,_0_TOT,_0_GAP DA
Bl
LN LELLEEIS 1 dynHCharlnfo
dynLevelBar 1.PID Family DATADATADATADATA dynMotor dynCheckBox
1. Al Family 2. Ratio Module Wotor Farnily Any parameter
2.FID Farmity
3.AD Farnily M el N dynGraphicLink
4. Ratio Module DATADATADATADATA dynHMSInfo aterial Name Display Links (ate3)
£0.005.0_T0T_0_CAP DATADATADA DATADATADAZ| | e
_0_TOT_MG,_0_CBG E\P/ggggggDATAD ggﬁgg DATAD o -
? 4 ' dyn3WValve
oy (e hii DATADATADATADATA | DATADATADATADATA ieiats
alve Farnily
DATADATADATADATA n A
dynDiscreteParLink mrEEETe 6 dynEM ] g 20OV
I'I DATADATADN Any Discrete parameter (Noted) -
DATADATADATADATA | [H] EM Shell Class Famify 4] 3
dynEMCallUp State: DATADATADATADATA
EM Shell Class Family (Owned By DATADATADATADATA




L —

J HIRGAN
.o - - - s o ‘m\, " /'7‘
_A ey (S Ol g 3B 9 cadlogS — (_/ [J5
IQYQ P % 4l § 2 o3 ek Suiirict
NISOC S 5097 &0 ol 50 I o515 sy Slus| Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software

BK-HD-GCS-C0O-0031_01

0395

Gl iy | o yole Oged | Ady | e g Ju g PE] 359 31 319 4mmio oyl

BK

GCS IGK 120 IN SP 0002 V0O

32.2.10. Features in HCD Dynamo

PCSD HCD dynamos are compatible with PCSD display templates.

« Alarm Icon

Critical Alarm (Active or Unacknowledged). Cross-hatching is visible behind the icon
when the alarm is unacknowledged and inactive.

Warning Alarm (Active or Unacknowledged). Cross-hatching is visible behind the
icon when the alarm is unacknowledged and inactive.

Advisory Alarm (Active or Unacknowledged). Cross-hatching is visible behind the
icon when the Alarm is Unacknowledged and inactive.

Suppressed Alarm (otherwise Active). Visible only if there is no other Active or
Unacknowledged Alarms. When the Suppressed Alarm Icon is visible, the Status
outline surrounding the dynamo is shown instead of the Alarm Outline. Refer to tables
Alarm Box and Status Box.

«¢ Alarm Box

Color of the Alarm Box changes as shown in below table depending on the alarm priority. Alarm Box is not
visible for Alert priority alarm.

Color of the Alarm box is Bright Red when Critical priority alarm is Active.



file:///D:/A_VSS/ForNewVSS/OM/html/OM%20-%20HCD%20Dynamos.htm%23_StatusBox
file:///D:/A_VSS/ForNewVSS/OM/html/OM%20-%20HCD%20Dynamos.htm%23_AlarmBox
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Color of the Alarm box is Bright Yellow when Warning priority alarm is Active.

Color of the Alarm box is Magenta when Advisory priority alarm is Active.

Color of the Alarm box is Bright Blue when active alarm is suppressed.

The dynamo is surrounded by a colored rectangle at run time to indicate that a condition needing attention exists when there are no
active alarms. Condition that set the status icons also set the visibility of the status box.

The status box can be visible at run time when the alarm box is not visible. The status box is visible and a user

preference applies. The color of the status box is based on the named Status border color in the Theme Colors
table.

% Status Box

Status Box Description

Status box will be visible if any of the following conditions meets:

Abnormal mode symbol is visible
Bad 1/0

Simulation is enable

| I Module not running

Color of status box is theme compatible.

The visibility of the Status outline can be disabled for the specific types of status as shown in table 'Status Icon'.
There are Global variables for each of these indications. To turn off the visibility, uncomment the variable in User
Settings and change the value to not show the outline.

The dynamo shows a Status icon and is surrounded by a Colored rectangular outline at run time to indicate that a
condition needing attention exists. When there are active alarms, the alarm outline is shown instead.

The following describes the Status icons used in the theme dynamos. These icons include: Mode, Module

Running State, I/O State, Simulate Condition, Permissive Option, Intetlock Option, Intetlock and Permissive
Option, Acquire Info Option.
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PV-SP Deviation (Comparison) Bar Graph

The Deviation Bar Graph presents PID or RATIO information graphically relative to the current SP. This allows
Operators to scan a Display and determine which Modules have significant deviations between PV and SP,
without needing to read the corresponding numerical values. The deviation bar graph compares the value of PV
and the value of SP and Displays the deviation. The perpendicular line representing SP does not move and is
always in the center of the bar graph. The greater the deviation, the more visible the PV diamond becomes. The
distance between PV and SP on a bar graph always represents the same amount of deviation from that SP,
whether PV is above or below SP. Thus a 2% deviation between PV and SP places, SP at the same location on the
bar graph, whether PV is above, or below SP. Since SP is fixed in the middle of the bar graph, it is the current SP
value that defines the current range of PV shown in the bar graph.

By default, the maximum configured bar graph range uses PV_SCALE. In runtime, the Bar Graph range
dynamically adjusts from this maximum, based on the current SP value. This ensures that PV is placed at the same
location on the Bar Graph, whether PV is above, or below SP. Thus when SP is set at 50% of range, the PV
diamond at the end of the bar would mean that PV was at 0 or 100% of PV_SCALE. If SP is then set to 25% of
PV_SCALE, the PV diamond at the end of the bar graph would mean that PV was at 0 or 50%.

Optionally, you can have a user-defined maximum configured bar graph range. The user-defined percent of scale
can be defined as either a number or a path that resolves to percent. If the value is set to 10, it equates to +/- 5%
of EU range. so the maximum bar graph range would have zero scale at SP minus 5% of EU range and full scale
on the bar graph is SP plus 5% of EU range for a total of 10%. When using a path, limit the value to between 0
and 100. When a path is configured for the range, the range will dynamically adjust in runtime based on the
current value of that path.

ﬁSP (setpoint) indicator PV J

\ \
. = ;

\
|l0 limit bar graph l l<J HI limit bar graph l
e—— ————
\
\ \

NN

¢ g T
Deviation LO limit Deviation HI limit
' bar graph

bar graph

(shown deviating from SP)

J/
/
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PV-SP Deviation (Comparison) Bar Graph

The deviation bar graph graphically shows the following key information:

Comparison of PV and SP - Shape recognition is used to aid detection of PV deviations. When PV equals SP,
only the perpendicular SP line is visible. The greater the deviation, the more visible the PV diamond becomes,
starting as an arrow and growing into the diamond shape. Knowing these shapes allows the Operator to scan a
Display and quickly know how PV and SP compatre.

Pattern recognition to detect the significance of any PV deviations from SP is possible; when multiple deviation
bar graphs are viewed together, since the SP indication is fixed.

Comparison of PV and SP, when small deviations are important - the user-defined scaling can be defined such
that even a small deviation between PV and SP is very visible and provide this information for any SP value.
Operators are shown PV and SP at the appropriate place in range. By default, the full 0 — 100% PV_SCALE
range is shown in the graph. For process values such as temperature or pH where operation is required within a
small percentage of the overall range, the bar graph can be defined with a partial range.

PV and SP value relative to Alarm limits - HI, DV_HI, LO and DV_LO Alarm limits are shown on the bar graph.
If the PV or SP is near an Alarm limit, the Operator can determine this from the Combination Bar Graph. The
indication of these Alarm locations is shown subtly (such as in Grays), providing Alarm limit information without
being distracting or creating excessive visual clutter.

OUT Bar Graph

This bar graph indicates the value of the Output (OUT) in the range of OUT_SCALE by filling left to right.

((ouT_scALE markersJ

|

The value of OUT

OUT Bar Graph

Visibility of SP/PV parameter on Dynamos

SP/PV visibility on dynamos can be set from "Toggle Display Tag" tool from toolbar. Visible checkbox is
provided to set the visibility. Refer to Working with Toolbars for other functionality of toolbar buttons.
This functionality is applicable for dynHDbarlInfo, dynHCbarInfo, dynHDbarParam, dynVDbarParam,
dynHCbarParam, dynVCbarParam dynamos.
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Tag Display Settings x|

Display Cptions

" Description

" Friendly Marme

“Wisible’ Option, when checked:

P F0.0 no uni
MAa =P F0.0
B OUT ! o

“Wisible’ Option, when unchecked:

" Mo Display
(%] .
Murnbers MA
Font Size | ° j’ pt X 4
v visible | - “Wisible" Option

Ik, | Cancel |

SP/PV Visibility

Types of HCD Dynamos are listed below:

HCD Horizontal Information (dynHInfo)

HCD DCD Provox (dynDCDPVX)

HCD Horizontal Deviationbar Information (dynHDbarlInfo)
HCD Horizontal Parameter (dynHParam)

HCD Analog Link (dynAnalogLink)

HCD Discrete Link (dynDiscreteLink)

HCD Level Bar (dynLevelBar)

HCD Discrete Parameter Link (dynDiscreteParLink)

HCD Equipment Module Call Up (dynEMCallUp)

HCD Vertical Combobar Parameter (dynVCbarParam)
HCD Horizontal Combobar Parameter (dynHCbarParam)
HCD Vertical Deviationbar Parameter (dynVDbarParam)
HCD Horizontal Deviationbar Parameter (dynHDbarParam)
HCD Horizontal Combobar Information (dynHCbarInfo)

HCD Horizontal Master-Slave Information (dynHMSInfo)
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HCD Equipment Module (dynEM)
HCD Control Valve (dynCtrlVIv)
HCD 3-Way Control Valve (dyn3WCtrlVIv)
HCD 3-Way Valve (dyn3WValve)
HCD Valve (dynVLV)
HCD Valve Two(dynValveTwo)
HCD Hand Valve(dynHandVIv)
HCD Mode (dynMode)
HCD Motor (dynMotor)
HCD Pump (dynPump)
HCD Pump Two (dynPumpTwo)
HCD Agitator (dynAgitator)
HCD Data Entry (dynDataEntry)
HCD Checkbox (dynCheckBox)
HCD Graphic Link (dynGraphicLink)
HCD EM Information (dynEMInfo_1280X1024 )
HCD EM Information (dynEMInfo_1680X1050 )
HCD EM Information (dynEMInfo_1920x1080_)
HCD Message Banner (dynMsgBanner_1280X1024 )
HCD Message Banner (dynMsgBanner_1680X1050 )
HCD Message Banner (dynMsgBanner_1920x1080_)
HCD Horizontal Information (dynHInfo)
13 2

4
DATADJTAD TA ATJ

12

11 ——#D

10—

Pv9§9999 DATAD ()
-‘ 9999 5
HE Ougf 6

9 8 7
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Run Mode View Description
PY 300 This dynamo provides numeric indication of process value along with its
=p ﬁl].I] noun [ engineering unit and set point value. Out bar is also available to indicate
LO auT - 9 output value.
! X| —— o

1 Process Value

2 Display Tag

3 Engineering Unit

4 Lock Info (Modelock)

5 Interlock Info (Analog Tracking)
6 Interlock (Analog Tracking) Bypassed
7 Out Bargrapgh

8 Setpoint

9 Status Icon

10 Abnormal Mode

11 Mode

12 Alarm Icon

13 Alarm/Status Border

32.2.11. HCD Horizontal Deviation bar Information (dynHDbarInfo)

12 5 1 mal
Pv999999 DATAD
1[1) ——3pa SP,099999 5

|

o
P OU]T b ! Q
9.8 T 6
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1 Process Value

2 Display Tag

3 Engineering Unit

4 Lock Info (Mode lock)

5 Interlock Info (Analog Tracking)
6 Interlock (Analog Tracking) Bypassed
7 Out Barograph

8 Setpoint

9 Status Icon

10 Abnormal Mode

11 Mode

12 Alarm Icon

13 Deviation Barograph

14 Alarm/Status Border

This dynamo provides indications of PV, SP and alarm limits on
the deviation bar. In addition, it also provides numeric indication

PY  96.0no uni of process value along with its engineering unit and set point
Lo SP 96.0 value. Out bar is also available to indicate output value.
mou-r | N
Visibility of process value and set point value can be set from
"Toggle Display Tag" tool from Toolbar.
0 —F ale Display Teg

LO g
[ X[ellj e
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32.2.12, HCD Horizontal Parameter (dynHParam)

87654

1 Process Value

2 Display Tag

3 Engineering Unit

4 Interlock (Analog Tracking) Bypassed
5 Interlock Info (Analog Tracking)
6 Lock Info (Mode lock)

7 Mode

8 Status Icon

9 Abnormal Mode

10 Alarm Icon

11 Alarm/Status Border
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n 96.0 no units
B0 99

This dynamo provides numeric indication of process value along with its engineering unit.

32.2.13. HCD Analog Link (dynAnalogLink)

1 Process Value or Any Custom Parameter VValue when 'Use Custom Parameter and Scale' is checked on the
dynamo form.

2 Display Tag

3 Engineering Unit

4 Status Icon

5 Alarm/Status Border

6 Alarm Icon
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In 96.0 no units I
[X]

This dynamo provides numeric indication of process value or any

custom parameter value along with its engineering unit.

32.2.14. HCD Discrete Link (dynDiscreteLink)

43

1 Discrete Input or Discrete Output status

2 Display Tag

3 Lock Info (Mode locked), Applicable for DO/DO SOFT module.
4 Status Icon

5 Alarm/Status Border

6 Alarm Icon

Normal Alarm
= HE I
Q0 Off
=1 ==

This dynamo is used for displaying the Discrete Input and
Discrete Output status.
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32.2.15, HCD Level Bar (dynLevelBar)
3
2
6

1

4

5

1 Process Value
2 HI Bar

3 HI-HI Bar
4 LO Bar

5 LO-LO Bar
6 Alarm Border

1

Dynamo is used to display an Analog value in a bar graph format. Size
can be increased/ decreased using slew keys.

32.2.16. HCD Discrete Parameter Link (dynDiscreteParLink)

1

2

DATADRTADATADATA

4 . DATADATADA |
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1 Status

2 Display Tag
3 Status Icon
4 Status Border

| Open

Displays ON text and OFF text depending on the discrete value. ON
text and OFF text are user configurable.

32.2.17. HCD Equipment Module Call Up (dynEMCallUp)

:

_L

DEM WTR EM

1 Alarm
2 Lock Info (Acquired by a higher level entity)
3 Equipment Module Description

/4 DEMWATEREM [

Normal
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32.2.18. HCD Vertical Combo bar Parameter (dynVCbarParam)

1

DATADATADATADATA

—~N o WL

12
11

999999 9
DATAD

1 Display Tag

2 Alarm Icon

3 Lock Info (Mode lock)

4 Interlock Info (Analog Tracking)
5 Interlock (Analog Tracking) Bypassed
6 Mode

7 Abnormal Mode

8 Engineering Unit

9 Process Value

10 Status Icon

11 Combination (Combo) barograph
12 Alarm/Status Border
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This dynamo provides indications of PV, SP and alarm limits on the combo
bar. In addition, it also provides numeric indication of process value along

with its engineering unit.

Visibility of process value can be set from "Toggle Display Tag" tool from

Toolbar.

32.2.19. HCD Horizontal Combobar Parameter (dynHCbarParam)

12
11
10

1 2 3

DATA anLATADAT_
R

JO9 DATAD
"

o

1 Combination (Combo) barograph

2 Display Tag

3 Lock Info (Mode lock)

4 Interlock Info (Analog Tracking)

5 Interlock (Analog Tracking) Bypassed
6 Engineering Unit

7 Process Value

8 Status Icon
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9 Abnormal Mode
10 Mode
11 Alarm Icon
12 Alarm/Status Border

This dynamo provides indications of PV, SP and alarm limits on the combo bar. In
addition, it also provides numeric indication of process value along with its engineering

unit.

Visibility of process value can be set from "Toggle Display Tag" tool from Toolbar.

32.2.20. HCD Vertical Deviation bar Parameter (dynVDbarParam)

DATADATADATADATA

~No U

1

999999
DATAD

12
11
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1 Display Tag

2 Alarm lcon

3 Lock Info (Mode lock)

4 Interlock Info (Analog Tracking)
5 Interlock (Analog Tracking) Bypassed
6 Mode

7 Abnormal Mode

8 Engineering Unit

9 Process Value

10 Status Icon

11 Deviation barograph

12 Alarm/Status Border

=K

,_
Mo

no units

This dynamo provides indications of PV, SP and alarm limits on the
deviation bar. In addition, it also provides numeric indication of
process value along with its engineering unit.

.
K

=
o

Visibility of process value can be set from "Toggle Display Tag" tool
from Toolbar.
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32.2.21. HCD Horizontal Deviation bar Parameter (dynHDbarParam)

1 Deviation barograph

2 Display Tag

3 Lock Info (Mode lock)

4 Interlock Info (Analog Tracking)
5 Interlock (Analog Tracking) Bypassed
6 Engineering Unit

7 Process Value

8 Status Icon

9 Abnormal Mode

10 Mode

11 Alarm Icon

12 Alarm/Status Border
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This dynamo provides indications of PV, SP and alarm limits on the deviation bar. In
addition, it also provides numeric indication of process value along with its engineering

unit.

Visibility of process value can be set from "Toggle Display Tag" tool from Toolbar.

32.2.22. HCD Horizontal Deviationbar Parameter (dynHDbarParam)

14 1 2:3 4

1 Process Value

2 Display Tag

3 Engineering Unit

4 Lock Info (Mode lock)

5 Interlock Info (Analog Tracking)
6 Interlock (Analog Tracking) Bypassed
7 Out barograph

8 Setpoint

9 Status Icon

10 Abnormal Mode

11 Mode
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32.2.23, HCD Horizontal Master-Slave Information (dynHMSInfo)

1 18 17 16 15

DATADATADATADATA

ADA

2 7] DATADATADA | DATADA
3 A /000099 DATAD | 999999 DATAG }‘3‘
4

5 12

8 9 10 11

1 Indication for Master

2 Alarm Icon

3 Process Value for Master

4 Setpoint for Master

5 Abnormal Mode

6 Status Icon

7 Out barograph for Master

8 Mode of Master

9 Out barograph for Slave

10 SP Indication for Slave

11 Mode of Slave

12 Interlock (Analog Tracking) Bypassed
13 Interlock Info (Analog Tracking)
14 Process Value for Slave

15 Lock Info (Mode lock)

16 Indication for Slave

17 Display Tag

18 Alarm/Status Border
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This dynamo provides indications of PV, SP and OUT for
Pv  30.0 no uni 26010 uni I\/_Iast_er a_nd Slave PID. In addition, |t_alsp prov[des numeric
P 30,0 25.0 @ indication of process value along with its engineering unit
BB OUT mmtssluon IM | sbssbion 1O and set point value. Out bar is also available to indicate
output value.

MASTER SLAVE )

32.2.24. HCD Equipment Module (dynEM)

9 8
1 — ¥ EMDESCRIPTION % L — 7
2 —» DATADATADATADATA  ~| [Hl=— &
3 — State: DATADATADATADAT A -— 5

Cenvned By DT A00 TADATADATS

4

1 Alarm Icon

2 Equipment Module Command Drop Box

3 Equipment Module state

4 Owner Info

5 Indication of SM condition. On click of this icon opens Sentinel Monitor detail display
PCSD_EM_SM 130 DT

6 Indication of SM condition. On click of this icon opens Sentinel Monitor detail display
PCSD_EM_HM_130 DT

7 HM / SM bypass indication

8 Lock Info (Acquired by a higher level entity)

9 Equipment Module Description



file:///D:/A-VSS/PCSD_BOL/WORDCPY/OM/html/OM%20-%20PCSD%20Equipment%20Module%20Family%20Detail%20Display%20-%20Sentinel%20Monitor.htm%23_PCSD_EM_SM_130_DT
file:///D:/A-VSS/PCSD_BOL/WORDCPY/OM/html/OM%20-%20PCSD%20Equipment%20Module%20Family%20Detail%20Display%20-%20Hold%20Monitor.htm%23_PCSD_EM_HM_130_DT

L —
A W (S Ol gl 1381 9 CudlugS .@ ( & =
d ;_g z PV 4l g o ¥ aw Syl =
IDEH GLOBAL

NISOC <Sw 89T &0 olSlu! 5o H o515 sy Dlus! Process & Control Systems
1Ok oyl Functional Design Specification-DCS/ESD Software
03on | o s | oviiole | CMed | by | e gs | i | 4k 359 1 340 : axio oyl

BK-HD-GCS-C0O-0031_01

BK GCS IGK 120 IN SP 0002 VOO0

A DEM_WTR 3 HM condition active
CMD1 j [H|

State: CMD1

Crinvred By UIMIT 1

Ay DEM_WTR 2 SM condition active
CMD1 j [H]

State: CMDM

Crgnecd By IMIT_1

&, DEM W TH. B HM and SM conditions active
CMD1 ~| &

State: CMD

Cravned By MIT_1

{i\, DEM_WTR. S HM and SM conditions bypassed
CMD1 ~| ]

State: CMD1

Crened By LIMIT_1

32.2.25. HCD Control Valve (dynCtrlV1v)

DATRDATADATADATA

1 Display Tag
2 Lock Info (Mode lock)
3 Interlock Info (Analog Tracking)
4 Interlock (Analog Tracking) Bypassed
5 Output barograph
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6 Status Icon

7 Abnormal Mode

8 Mode

9 Control Valve Body

10 Alarm Icon

11 Alarm/Status Border

Possible Rotation (CCW): 0, 90, 180, 270

Possible Fail-Safe Options: Fail to Close, Fail to Open, Hold on

Failure.

Valve Open State

Valve Close State
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32.2.26. HCD 3-Way Control Valve (dyn3WCtrlVlv)

1 Display Tag

2 Lock Info (Modelock)

3 Interlock Info (Analog Tracking)
4 Interlock (Analog Tracking) Bypassed
S Output Bar

6 Status Icon

7 Abnormal Mode

8 Mode

9 3-Way Control Valve Body
10 Alarm Icon

11 Alarm/Status Border

Possible Rotation (CW): 0, 90, 180, 270.

Possible Fail-Safe Indication Options: Fail to Close, Fail to Open,

Hold on Failure.
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Possible Normal Positions (Common Port- Left):
1. Closed Port: Right; Open Port: Bottom
2. Closed Port: Bottom; Open Port: Right
Possible Normal Positions (Common Port- Right):
1. Closed Port: Left; Open Port: Bottom
2. Closed Port: Bottom; Open Port: Left
Valve Open State
Valve Close State
Al
=
32.2.27. HCD 3-Way Valve (dyn3WValve)
11 1 P

10

1 Display Tag

2 Lock Info (Mode lock)

3 No Permit Indication

4 Interlock Info

5 Interlock / Permissive / Force Setpoint Bypassed
6 HCD 3-Way Valve Body

7 Status Icon

8 Abnormal Mode
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on dynamo form.
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9 Mode
10 Alarm Icon
11 Alarm/Status Border
Valve status indication:
For example,
au au 1. Valve Closed: ‘State 0’
& B 2. Valve Open: ‘State 1’
State 0 State 1
n 2 n 2 Possible Rotation (CW): 0, 90, 180, 270
@ @
LO 3 LO g
H H
E 3
B Ja 2
LO g LO g
HE H
n 9 n =] Possible Passive State Positions (Common Port- Left):
7} 7} 1. Closed Port: Right; Open Port: Bottom
LO LO 2. Closed Port: Bottom; Open Port: Right
n & H E] Possible Passive State Positions (Common Port- Right):
@ @ 1. Closed Port: Left; Open Port: Bottom
LO LO 2. Closed Port: Bottom; Open Port: Left
-
z)
@
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322,28, HCD Valve (dynVLV)
1 1

L e Ll oD

1 Display Tag
2 Lock Info (Mode lock)
3 No Permit Indication
4 Interlock Info
5 Interlock / Permissive / Force Setpoint Bypassed
6 HCD Valve Body
7 Status Icon
8 Abnormal Mode
9 Mode
10 Alarm Icon
11 Alarm/Status Border
Possible Rotation (CW): 0, 90, 180, 270
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Failsafe Indications : Fail to Close, Fail to Open, Hold on Failure
AU Al
& |
Al
=]
Valve Opening state
—
Al
=
Valve Open State
Al [l ?I
=
Valve Closing State
Al
=
Valve Closed State
Al
=

32.2.29. HCD Valve Two (dynValveTwo)

s L)

Display Tag

Lock Info (Modelock)
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3 No Permit Indication
4 Interlock Info
5 Interlock / Permissive / Force Setpoint Bypassed
6 HCD Valve Two Body
7 Status Icon
8 Abnormal Mode
9 Mode
10 Alarm Icon
11 Alarm/Status Border

Possible Rotation (CW): 0, 90, 180, 270

Failsafe Indications: Fail to Close, Fail to Open, Hold on Failure

Al
=
Valve Opening state
Al
=
Valve Open State
Al
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Valve Closing State
AU
=
Valve Close State
au
||
32.2.30. HCD Hand Valve (dynHandVLV)
1
DATADATADATADATA

1 Display Tag

2 HCD Hand Valve Body
3 Alarm/Status Border
4 Status Icon

5 Alarm Icon

] x|

W] K x|
i

Possible Orientation (CW): 0, 90, 180, 270.

Valve Opening state
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[;E] Valve Open State
&
[;E] Valve Closing State
&
Valve Close State
&
32.2.31. HCD Mode (dynMode)
DATADATADATADATA— 1
3 ——»H DATAD* 2

1 Display Tag
2 Control Module Mode
3 Abnormal Mode

H MaN

It describes the mode of given function block.
Abnormal Mode icon is visible either of following is true:
AUTO Actual mode of the function block is not equal to Normal mode.
Actual mode of the function block is not equal to the Target mode.

32.2.32. HCD Motor (dynMotor)
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1 Display Tag

2 Lock Info (Mode lock)
3 No Permit Indication
4 Interlock Info

5 Interlock / Permissive / Force Setpoint Bypassed
6 HCD Motor Body

7 Status Icon

8 Abnormal Mode

9 Mode

10 Alarm Icon

11 Alarm/Status Border

a
@
o
it
a
3
a
@
L1
!

wvacolE] | Lha-dolen | G- ole)

Possible Rotation (CW): 0, 45, 90, 180, 270, 315.

Motor Started
w L
=
T
Motor Stopped
Al
=
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Motor going forward
Al
=]
Motor forward
w1
=
Motor going reverse
w1
=]
S
Motor reverse
=

32.2.33. HCD Pump (dynPump)

1 Display Tag

2 Lock Info (Modelock)

3 No Permit Indication

4 Interlock Info

5 Interlock / Permissive / Force Setpoint Bypassed
6 HCD Pump Body
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7 Status Icon
8 Abnormal Mode
9 Mode
10 Alarm Icon
11 Alarm/Status Border

=)
@
w3
2
@
S

Possible Orientations (with Rotate and/or Flip Option): 0, 90, 180,

270

Pump Started

Pump Stopped

Pump going forward

Pump forward

Pump going reverse

Pump reverse
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32.2.34. HCD Pump Two (dynPumpTwo)
11 1 2

1 Display Tag

2 Lock Info (Mode lock)
3 No Permit Indication
4 Interlock Info

5 Interlock / Permissive / Force Setpoint Bypassed
6 HCD Pump Two Body
7 Status Icon

8 Abnormal Mode

9 Mode

10 Alarm Icon

11 Alarm/Status Border
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Possible Orientations with Rotate Option: 0, 90

Possible Orientations with Flip Option: 180, 270

Pump Started

Pump Stopped

Pump going forward

Pump forward

Pump going reverse

Pump reverse

32.2.35. HCD Agitator (dynAgitator)
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1 A resizable, animated Agitator symbol provides feedback information on device State (State 0, State 1,
State 2, Undefined).

Possible Rotation (CCW): 0, 45, 90, 270, 315.

Agitator Started

Agitator Stopped

Agitator Forward / Fast

Agitator Reverse / Slow
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32.2.36. HCD Data Entry (dynDataEntry)
' DATADA |

1 Analog/Digital Data Entry

Run Mode View

Description

— Limits
Oto100

X|

[ =20

OK

Cancel

Provides the facility of Data Entry for Analog/Discrete parameters.

32.2.37. HCD Checkbox (dynCheckBox)

Y1

1 On/ Off Value

Run Mode View

Description

v

Checked Status

L]

Unchecked Status

32.2.38. HCD Graphic Link (dynGraphicLink)
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Material Mame
1 —»
2
2 1 4l 8

I Tabl ] Tabz | ]
DATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADRTADATADATADATADATADATADATADATADATADATADATADATADATA

Flasped Time:

R TNAME 3 Cancel Wait &0
] I P

DATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATADATA

e
£

T

6

b 4 Possible orientation of the dynamo (from left ; from right ; from top ; from bottom)
Possible text location (left of arrow ; right of arrow ; top of arrow ; bottom of arrow)

32.2.39. HCD EM Information (dynEMInfo_1680X1050_)

1 Current state of the selected equipment module
2 Time elapsed in the current step of selected equipment module
3 Name of the selected equipment module. Opens the faceplate of the equipment module when clicked.
4 Tab strip for all the equipment modules assigned to this dynamo in order to choose the EM whose
messages are to be displayed
5 Displays the message for the operator generated by Equipment module (MSG1 and MSG2 parameters) and
supports Multilanguage (optional). The color of this box changes to blue, bright yellow, bright red, bright
cyan as per the type of message set in message type parameter.This window also shows Prompt when
clicked on 'Show Prompt' button.
6 Click on ‘TMR* button opens the detail display of overview timer PCSD_MF_OVRTMR_130_DT,
displaying information about individual timers.
7 'Hold' button when clicked allows operator to hold the equipment module
8 “Cancel Wait” button when clicked enables the phase logic to proceed further without waiting for the
process condition to be achieved. This is visible only when Cancel Wait is activated by EM.
9 'Show Prompts' button when clicked opens the OAR Prompt Window to allow operator to answer OAR
prompt. This is visible only when OAR is activated by EM.
10 Lock Info (Acquired by a higher-level entity and HOLD_REQ is false).
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1 2 3
| oemwe | T0T_5P |
;
Elasge:s T'Ll:m: Supervisor to confirm
oEM_WTR _fl b
! |

7 6
5 4

1 Name of the command currently running.
2 More than one equipment module may be configured for the same message bar. This tab strip allows the
operator to choose the EM, the messages for which need to be displayed.
3 Equipment module message (MSG1 and MSG2 parameters). The color of this box reflects the type of
message (set in parameter MSG_TYPE).
4 Clicking on ‘TMR‘ button opens the details display of overview timers displaying information about
individual timers.
5 Operator hold button that allows operator to put THE EQUIPMENT MODULE in hold.
6 Allows operator to answer OAR prompts. This is visible only when an OAR is active.
7 Step time of the currently active step in the command.
8 Opens the faceplate of the equipment module.
DEM_WTR | TOT_SP |
Elasped Time: Supervisor to confirm
DEM Wik 8 o]

1 Step time of the currently active step in the Command in the format DD:HH:MM:SS (Days, Hours,
Minutes, Seconds).
The step time can be viewed in this format by setting the parameter HH_MM_SS_ENAB in the
MONITOR composite to True.

1 2

DEM_W TR TOT_SP J.
— -
CMD1 Running High Shear Mixer at full speed for 60 sec
Elasped Time:
0.05 min |
TOT_SP Cancel Wait 80 g
2+

1 Message with cancel wait option. The cyan background color indicates the possibility of cancelling this
process specific wait by the user with suitable access i.e., either the supervisor or the operator.

2 ‘Cancel Wait’ button is active when cancel wait is activated by THE EQUIPMENT MODULE code. The
“Cancel Wait” button when clicked opens data entry with electronic signature window.

1

DEM_WTR J' | TOT 58 |
CMD1 Reset Hold Request and Enable Monitors
Elasped Time:

0.02 min =
DEM_WTR ﬂ ™R
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1 Name of the command currently running For command field Background is black and text color is white,
irrespective of any state.




