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Welcome

Welcome to the Emerson Process Management DeltaV™ digital automation system.
The DeltaV system offers powerful, easy-to-use software for designing and operating
a process control application. The system uses many standard Windows features to
provide a familiar user interface.

This revision of Getting Started with Your Deltal” Digital Automation System supports
DeltaV Version 8.3 software. For earlier versions of the DeltaV software, retain the
manual applicable to that version.

Important Information

This book is intended for users of a new system, not one that is already controlling a
process. We recommend that you do not perform any tutorial procedures that involve
installation of configuration information into an operational system without fully
considering the impact of these changes.

The first user must log into Windows using the Administrator account. The default
password for this account is deltav (lowercase). In a workgroup environment, the first
thing that person must do is to change the account password and then change the
passwords on the administrator accounts on the other workstations to match this
password. In a domain environment, the first user must change the password on the
primary domain controller, and then, for security purposes, change the password on
the local administrator account to a different password. Then, that user should
configure the ProfessionalPLUS Workstation, load and assign licenses, and download
that workstation’s configuration.

It is assumed that Windows software and the DeltaV software are installed on your
computer and that you are using a new DeltaV system. For late breaking information
and upgrade procedures, click Start | All Programs | DeltaV | Help| Release News.

About this Book

Welcome

This introduction to the DeltaV software applications will help you get a control
system up and running quickly. It is divided into eight chapters and a Glossary.

m  Chapter 1, DeltaV System Overview, introduces basic concepts and terminology
and gives an overview of the system’s applications.

m  Chapter 2, Overview of the Tutorials, describes the tutorial exercises in Chapters
3 through 8. The tutorials guide you through the development of a control



strategy and operator pictures for a simple process example. The scenario for the
process example is described in detail.

m  Chapter 3, Learning About the DeltaV Explorer, shows you how to open the
DeltaV Explorer and use the navigation features.

m  Chapter 4, Creating and Downloading the Control Strategy, steps you through the
creation of four modules for controlling a tank discharge and a sequential
function chart that defines the process startup sequence.

m  Chapter 5, Creating Operator Pictures, introduces the basic tools for using
DeltaV Operate in configure mode and shows you how to create a set of operator
pictures complete with colorful graphics, faceplate and detail pictures,
pushbuttons, and a trend chart.

m  Chapter 6, Using DeltaV Operate in Run Mode, shows the operator pictures from
the operator viewpoint and explains how to navigate the pictures, change
operating parameters, acknowledge alarms, and perform other operator tasks.

m  Chapter 7, Collecting and Displaying Data, shows how you can gather and display
system and process data using DeltaV tools and the Excel Add-In.

m  Chapter 8, Configuring the Network, Loading and Assigning Licenses, and
Setting Up User Accounts, steps you through the procedures for configuring
workstations, controllers, and I/O, and assigning licenses to workstations and
controllers.

m  The Glossary is limited to the terms introduced in this book. A more complete
glossary can be found in the DeltaV Books Online.

Assumptions

It is assumed that you are a control engineer getting ready to configure a DeltaV
application. You are familiar with control theory and are somewhat familiar with the
implementation of control systems.

It is also assumed that you are familiar with the basics of using Microsoft Windows.
Some tips on using Windows are included in this book. However, you may want to
access the Microsoft online help for additional information.

Getting Started with Your DeltaV Digital Automation System



Documentation Conventions

The following sections contain information on conventions used in this document for
using the mouse and selecting from menus.

Using the Mouse

Instructions for using the mouse follow the conventions below.

m  Click means click the left mouse button (unless you are specifically told to click
the right mouse button).

m  Double-click means rapidly click the left button twice.

m  Drag-and-drop means point to the object, hold down the left mouse button,
point to a new position, and release the mouse button.

In most DeltaV applications, special context menus (also called shortcut menus) are
available when you point to a particular area or object and click the 7igh mouse button.
The menu displayed will vary, depending on the application and where you are
pointing when you click the right mouse button.

Selecting from Menus or Hierarchies

A vertical bar is used to indicate that you should select items in sequence. For
example, to open the DeltaV Explorer application, the instruction would be to click
Start | All Programs | DeltaV | Engineering | DeltaV Explorer. This means click the
Start button, select All Programs, select DeltaV, select Engineering, and click on
DeltaV Explorer.

What You Need to Get Started

If you are the first user of a new DeltaV system, the minimum you need to get started
using the DeltaV system is a Professional PLUS workstation with pre-installed DeltaV
software.

When you turn on your workstation for the first time, you will see a screen telling you
that you need to configure your workstation.

Welcome Xi



,’1;1. Delta¥ Workstation Configuration 2=l

Hella, my name is Duncan and | am gaing to help you
install and configure wour Deltal’ work stationz].

If you are ready to proceed, press the MEXT button
and let's begin!

To be able to use the DeltaV system, the startup steps you need to perform are:
1. Configure the workstation.
2. Load and assign licenses.

3. Download the workstation setup data.

These basic steps are described in Chapter 8. After the three steps listed above are
done, you can go through the other tutorials in this book to get acquainted with the
system.

Xii Getting Started with Your DeltaV Digital Automation System



Chapter 1  DeltaV System Overview

This chapter gives an overview of the DeltaV digital automation system. It takes a
brief look at the hardware, describes the basic concepts and terminology, introduces
the major software components, and ends with a summary of the ways you can find
out more about the DeltaV system from the Help and Books Online.

Hardware

The manual, [nstalling Your Deltal” Digital Automation System, also available as an online
book, describes the DeltaV system hardware and provides instructions for installing
and powering up the system.

il
A\

>/ Workstation

Primary Control Network
Primary Hub

System Power Supply

| 1/O Subsystem

L —

Controller

DeltaV System Overview 1-1
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The system hardware consists of the following:

One or more DeltaV workstations

A control network (optionally redundant) for communication between system
nodes

Power supplies

One or more DeltaV controllers (optionally redundant) that perform local
control and manage data and communications between the I/O subsystem and
the control network

Atleast one I/O subsystem per controller that processes information from field
devices

System Identifier

The System Identifier, shipped in the License Pack, is a connector that plugs into the
parallel printer port or Universal Serial Bus (USB) on the ProfessionalPLUS
workstation. It gives each DeltaV system a unique identification that allows you to
download changes to the system. Install the System Identifier on the
Professional PLUS workstation before you power up your system.

DeltaV System Concepts

The DeltaV system helps users create process control systems that are easy to set up,
easy to operate, consistent, and secure. To accomplish these goals, the DeltaV system
uses the following:

Plug-and-play technology for hardware configuration
A library of reusable control modules to simplify the initial configuration effort
Techniques like drag-and-drop to simplify system configuration and modification

Consistent graphical interface similar to that of the Microsoft Windows operating
environment

Integrated, context-sensitive help and online documentation
Hardware and software approaches to ensure system security and integrity

A Configuration Assistant that steps you through the configuration process,
configuring the system while teaching you the fundamentals

Getting Started with Your DeltaV Digital Automation System



DeltaV System Overview

Terminology

Control strategies in the DeltaV system are configured in modules. A module, which
is the smallest logical control entity in the system, contains algorithms, conditions,
alarms, displays, historical information, and other characteristics that define the
process equipment. Algorithms are the logical steps that define how the module
behaves. The DeltaV system provides control, equipment, and unit modules.

Generally, a control module contains one uniquely tagged control entity, such as a
control loop or motor, with its associated logic. Defining a module around a single
tield device and its related control logic makes it easy to create, download, operate,
debug, and take a single module out of service without affecting other modules.

Equipment modules coordinate the operation of control modules and other
equipment modules that work together to control related equipment. The algorithm

for the containing equipment module manages the operation of the contained
modules.

Unit modules can be used in non-batch applications to group control modules and
equipment modules for alarm management purposes. For example, alarms for a
specific unit, such as a boiler, can be combined. All control and equipment modules
associated with the unit will be contained within the unit module.

Function blocks are building blocks for creating the continuous and discrete
algorithms that perform the control or monitoring for the process. The DeltaV
Library contains function block templates for analog control (bias/gain, lead/lag,
PID, etc.), Logical, I/O (analog and discrete input/output), and othet basic functions.
Each function block contains parameters that can be modified to customize the
algorithm. Algorithms range from simple input conversions to complex control
strategies. Function blocks can be combined into composite function blocks to build
complex algorithms.

In addition to Function Block algorithms, the DeltaV system supports Sequential
Function Charts (SFCs) as well as Command-driven and State-driven algorithms
for control tasks requiring sequencing strategies.

Parameters are the user-defined data used within a module’s algorithm to perform its
calculations and logic. Parameters can be described by the type of information they
provide, such as input or output. Tables listing the parameters and their properties are
included in the Books Online information.

The DeltaV system includes a library of pre-engineered module templates with basic
characteristics. You can customize these library modules or create your own modules
from scratch. Your customized modules can be added to the library, making them
available for reuse in the development of your control strategy.



Modules that work closely together to perform a specific process control function are
typically grouped in an area. An area is a logical division of a plant. Areas typically
represent plant locations or main processing functions. The configuration engineer
determines how to logically divide the plant into areas.

Nodes are physical pieces of equipment on the control network, such as a controller
or a workstation. You control your process by downloading modules in the controller
nodes. The configuration tells the node how to act and what information to receive or
save from the process.

Device Tags represent the instruments, valves, and other field devices. A Device
Signal Tag consists of a specific signal from a device.

Alarms alert the operator that an event has occurred. (Alarms are assigned to
modules.) Typically, you want the operator to perform some action and respond to the
alarm. Alarms can be both visible and audible.

The database contains configuration information and lets you make off-line changes
without affecting the process. Online control algorithm monitoring and modification
are also available.

Following is a diagram showing the DeltaV system’s hierarchical structure.

Getting Started with Your DeltaV Digital Automation System



DeltaV System Overview

Plant

Boiler Tank Recovery
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DeltaV Software Applications

DeltaV system softwate includes a variety of applications to help you configure,
operate, document, and optimize your process. The primary applications are
categorized as Engineering Tools and Operator Tools. Additional tools are available
for Advanced Control, Installation, and Online Help.

There are several ways to start an application. One is to click Start (in the lower left
corner of your screen), point to All Programs, point to DeltaV, point to the category,
and click the name of the application. For instance, to start the DeltaV Explorer, the
Start menu selection would look like the following:

‘iy Paint d ™) Advanced Contral  »
B0 Windows Catalog i Batch
& Deltay Explaorer 4 windows Update ﬁ Auto-Update Service
- e S b i HE'D . » g Batc|.1 oL C.onﬁgur.atlon
= Database Admir (5 Administrative Tools 5 Installation P gy Configuration Assistant
‘i Microsoft Office » Operator i i Continuous Historian Administration

Enterprise Mang ‘i Microsaft QL Server NI Introducing Delkay @ Control Studio

Microsoft SCL Server - Switch ¥

&= Database Administrator

L ACRR

Matepad Metwark Associates » £ -
i ey 5 Deltay Operate Config
ﬁj Deltfa\u' Worksta 8. B9 Deltay Operate Configure
Configuration
il 5 FlexLock

LJ] Outlook Express
T Recipe Studia

% Set-Synchronize Metwork Time

Log Off m Shut Down i System Preferences
a‘e User Manager

All Programs

. Remote Assistance

#/start |

In this book, the instruction for starting the DeltaV Explorer is expressed as “Click
Start | All Programs| DeltaV | Engineering | DeltaV Explorer.”

Many applications allow quick access to other DeltaV applications through buttons
on their toolbars and through an Applications menu. The following example shows
the Applications menu and some of the toolbar buttons in the DeltaV Explorer.

Getting Started with Your DeltaV Digital Automation System



.§'=,__Exploring Deltay - |EI|1|

File Edit View Object | Applications Tools Help
IE Delta¥_System H =m Alarm Management l L“_-‘ _ | X | 74? | m E|EEE ,‘F'.'i:‘ | m |
o4 Configuration Assistant
IAII Containers i 1/ Configuration wyskem
e Deltay_System Control Studio

-l Ubrary ¥, Recipe Studio tion
=) Syskem Configurati s User Manager

Recipes —_— .
Sehup :E Deltay Operate Configure
& Control Stratec Bi Deltay Operate Run

Unassi
E:::rigalr:'c_ §:7=<| Pracess History Yiew

D BREA_ %'_,' Batch Operator Interface
d:féPhysmal N_Et\_ %8 Diagnostics

 Control Netwark

Launch System Alarm Management Application |User: ADMINISTRATOR |2 ohject{s) Configure Al !DownloA

In the paragraphs that follow, the application’s toolbar button or Start menu icon is
shown next to the description.

Engineering Tools

DeltaV System Overview

The main engineering tools are Configuration Assistant, DeltaV Explorer, Control
Studio, and, if you have a license for the batch applications, Recipe Studio. Others
include User Manager, Database Administrator, FlexILock, and System Preferences.

Auto-Update Service

Use the Auto-Update Service to set which files are automatically transferred
from the ProfessionalPLUS workstation to all other workstations after any node is
downloaded.

Configuration Assistant

If you are a first time user, Configuration Assistant is a great tool to learn the
basics of the DeltaV system. Once you become familiar with the configuration
methodology, you will most likely use the DeltaV Explorer.

1-7
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Continuous Historian Administration

The Continuous Historian Administration application provides tools to manage
continuous history data. This application must be run on the same workstation as the
Continuous Historian.

Control Studio

Control Studio is used to design and modify the individual modules and
templates that make up your control strategy. With this application you can
graphically build a control module by dragging items from a palette to the module
diagram. You then “wire the items together” to create an algorithm for the module.

[TANK-101/MTR-101] - Control Studio = ID 5‘
File Edit View Object Diagram Layout Tools Graphics MWindow Help

[DoH - %m (M3 [~ # B8 ES |4 009 & ke
2=z 2 |

NOCoERE | d==2 | |9,st?|

B

ﬂ Logical j

Twwo-State Motar with one latching output and interlocks E -

Scroll down to view configuration tips.
CHD

CNDA ml Action
— == AND additional permissive conditions — AND

out ol —— andl wire into IN_D (PERMIT = 1) AND1

DEABLE[ T VT O R

#1

[~ N_pz2 And
N I— | D 5
ChND2 ﬂ'
Fiteredby: [T W [ | ouT_D [

I BFI

Alphabetic |Categorized | DERELE[ BFI NOT 10 Bi-Directional
#2 Edge Trigger
Parameter _IRESET_N  OUT_INT | NOTA L= iz
ABMNORM_AC.. False ;:fs —— [ IN_D1 outo[ —[ IN_D ouT D[
BAD ACTWE  False —m [Cm_pz  FRSTOUT | s
BLOCK_ERR out o L . _'ﬂ Boolean Fan
BYFASSED O I » In =l
EXEC_TIME a
MCOMMAND In Ser Alarm | Wiared ‘ State | Parameter Limit value | Enabile ‘ Inverted ‘ Priarity
WERROR FAIL_ALM FAILED DCUFAIL_ACTVE True Falze AR
METATE In Ser
METATUS ad
4 »
KT 4 | |
For Help, press F1 \Asslgned to: CTLR1 MU v

Control Studio supports a range of industry concepts including Function Blocks (for
continuous control) and Sequential Function Charts (for sequential control). You can
mix elements of these control languages within a single control module.

The graphical languages are based on the IEC 61131-3 standard, and function blocks
were developed using the FOUNDATION™ Fieldbus standard.

Getting Started with Your DeltaV Digital Automation System



DeltaV System Overview

Database Administrator

The Database Administrator tools let users with the necessary administrator

privileges perform database maintenance tasks such as creating, deleting, copying, and

backing up databases.

DeltaV Explorer

i

DeltaV Explorer, similar in appearance to the Windows Explorer, is an

application that lets you define system components (such as areas, nodes, modules,
and alarms) and view the overall structure and layout of your system.

.§'=,__Exploring Deltay
File Edit Yiew Object Applications Tools Help

=10l x|

I& Deltal_System

A&z snd X|a mEEas g 5

IAII Containers

IContents of 'Deltay_System'

Library
Syskem Configuration

Recipes
Setup
Control Strategies

Physical Metwoark,
Decommissioned Nodes

B crri
‘ Assigned Modules
1o

M USAUST-DOVEHAWE

For Help, press F1

Library
Syskem Configuration

|User: <none = |2 ohject{s)

|Configure &l

[Dovarlaad Al

[~

You can do many things with this application, including:

m  Create, copy, or move modules

m  Configure system hardware

m  Define types and priorities of alarms

m  Launch Control Studio and other applications

1-9
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DeltaV Operate Configure

=

The DeltaV Operate application functions in two modes. In configure mode, it
is used to build high resolution, real-time process graphics. In run mode, control
system operators use these graphics in the daily monitoring and maintenance of the
process.

In configure mode, you can incorporate scanned plant images, text, graphics,
animation, and sound into the process graphics. A predefined desktop template
simplifies the typical effort of designing operator displays. This application uses pull-
down menus, toolbox buttons, drag-and-drop features, and easy-to-use drawing tools.
It also provides sets of dynamos (reusable graphics, many of which have animation
capabilities) for use in designing operator graphics.

i Delta¥ Operate {Conligure) ¥ =10l x|
Ble Ede WorkSpace L0t Yew Insert Formap Window Help

I T T RS = T A S =
] 20 e ) malmal =] 0 [e] | =@ E D] @)

3 -
Q| = | [0 0|

| m|- ol |o/€|c|ala] &3]
For M, press F1 EEm em
FlexLock

The DeltaV FlexLock application creates dual desktops (Windows desktop and
the DeltaV desktop) on a single workstation to provide both a secure operating
environment and a wide open engineering environment. Access to a desktop is
determined by the current uset's privileges.
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Recipe Studio

Recipe Studio is used to create and modify recipes. A recipe is a set of
information that uniquely identifies the ingredients, the quantities of ingredients, and
the production equipment required to manufacture a product. A recipe can be as
simple or as complex as you would like to make it. DeltaV Recipe Studio is modeled
after Control Studio.

System Alarm Management

The System Alarm Management application lets you view and work with alarms
within selected areas, units, modules, and Logic Solvers. It provides a way to efficiently
view multiple alarms, enable and disable multiple alarms, and set limits and priorities
on multiple alarms.

System Preferences

o

System Preferences allows you to tailor the Engineering Tools to hide any
functions that you do not require. Enabling or disabling a function causes the DeltaV
applications to reveal or conceal the applicable menus and choices without adding or

removing any application software.

User Manager

;_:-.
=

User Manager lets you specify access levels for groups and individuals. You
define the roles users can have (administrator, operator, engineer, and so on) and the
typical privileges and span of control required for each role. Then, when you create
individual user accounts, you specify the role or roles a user will have.

To be able to create or edit control modules, a user needs to have configure privileges.
Similarly, to download configuration changes, a user needs download privileges.
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~.1Delta¥ User Manager USAUST-DOYEHAWK =10 =|
File Edit View Reports Window Help
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User Name Full Narme Description Lacks Tvpe | Description

ADMIMISTRATOR Built-in account For administering || | Alarms Wite
COMNFIGURE Batch Operate Write
DELTAYADMIN EBuild Recipes Wirite
DVBATCHADMIN Can Calibrate Write
Guest Built-in account For guest access tl | can Canfigure Write
ggégm'IONRER Can Download Wirite
Cantrol Wirite:
SUPERYISOR Diagniostic Wribe
Restricted Contral Write
d I LI System Admin rite
f _ ||:||5| System Records rite
Tuning Wribe
Groups I Description User Lock 01 Write
Maintenance Lser Lock 02 irite
COperate User Lock. 03 Wirite
Supervise User Lock 04 Write
Tune User Lock 05 Write
Lser Lock 06 Write
User Lock 07 Wirite:
User Lock 03 Write
User Lock 09 Write
Lser Lock 10 Write

4 ] | KO | D]

For Help, press F1 ,_ W A

Advanced Control

The advanced control applications are DeltaV Inspect, DeltaV Neural, DeltaV
Predict, DeltaV PredictPro, DeltaV SimulatePro (in DeltaV Simulate Suite), and
DeltaV Tune

DeltaV Inspect

DeltaV Inspect provides advanced process monitoring to instantly identify
underperforming loops. It calculates a Vatiability Index for select Control and I/O
blocks. For all blocks, the input status and mode are monitored. For Control blocks,
block performance and detection of limited control are also monitored. It addition,
FF and Hart devices that support hardware alarms are displayed with the current
alarm status.

DeltaV Neural

2
.! DeltaV Neural is a collection of tools used to implement neural networks in
DeltaV environments. With DeltaV Neural you can create virtual sensors to monitor
and predict process parameters that are otherwise expensive, difficult, or impossible
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to measure directly. Neural networks are sometimes referred to as intelligent or
software sensors. DeltaV Neural consists of:

m  Neural Network (NN) function block
m  Lab Entry (LE) function block

m  Neural application

m NN and Lab Entry dynamos

m NN and Lab Entry faceplates

m NN and Lab Entry detail displays

DeltaV Predict

W DeltaV Predict implements model predictive control for small and medium-
sized multivariable processes in DeltaV environments. DeltaV Predict allows you to
control interactive processes within measurable operating constraints while
automatically accounting for process interaction and measurable disturbances. DeltaV
Predict consists of:

m Model Predictive Control (MPC) function block
m  MPC Simulation function block
m  Dynamos

m MPC Operate application

DeltaV PredictPro

M DeltaV PredictPro implements model predictive control of large multivariable
processes in DeltaV environments. It allows you to define as many as five control
objectives for interactive processes within measurable operating constraints while
automatically accounting for process interaction and measurable disturbances. With
PredictPro you can easily address a wide variety of multivariable processes as large as
40x80 that can benefit from Model Predictive Control (MPC) technology. DeltaV
PredictPro consists of:

m Model Predictive Control Professional (MPCPro) function block
m  MPC SimulatePro application
m  Dynamos

m MPCPro Operate application
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DeltaV Simulate Suite

The DeltaV Simulate Suite consists of the following products:

m  DeltaV Simulate Standalone
m  DeltaV Simulate Multi-Node
m  DeltaV SimulatePro

DeltaV Simulate Standalone and Multi-Node enable you to install all DeltaV software
on standalone or networked PCs for off-line development and operator training,
Using DeltaV Simulate, you can configure all of the features that the DeltaV system
supports (for example, continuous control, batch control, advanced control and its
associated workstation displays, alarms, and historian data collection) without DeltaV
hardware. DeltaV SimulatePro enables more memory and a user interface for
coordinating module execution, permitting interaction with any process simulation
package that uses an OPC interface running on the PC.

DeltaV Tune

=
e DeltaV Tune consists of one window from which you can tune PID and Fuzzy
Logic Control (FLC) function blocks. DeltaV Tune identifies process dynamics and

applies tuning rules to calculate the PID tuning (gain, reset, and rate) or FLC scaling
factors. The newly calculated factors are displayed at the DeltaV workstation, and the
user can accept the new values, calculate different tuning values, or continue operating

with the present tuning values.

Operator Tools

The operator tools are used for the day-to-day operation of the process control
system. The primary operator tools are DeltaV Operate Run, Process History View,
Diagnostics, and, if you purchased a license for the batch applications, Batch
Operator Interface. The DeltaV Login application is used to log in and out of the
DeltaV system and to change the DeltaV system password.

Batch History View

E Batch History View retrieves batch-specific data from the Batch Historian
database and allows you to view the data in several different formats. It is also possible
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to add comments and have them saved as part of a batch's history in the Batch
Historian database.

Batch Operator Interface

The DeltaV Batch Operator Interface is the graphical interface used by the
operator to monitor and control all automated batch operations. The Batch Operator
Interface provides the operator many different views into the batch production
process. Operators can easily switch between views by clicking on toolbar buttons.

DeltaV Login

The DeltaV Login application shows the current user and lets operators log on
and off the DeltaV system and change their DeltaV system password.

DeltaV Operate Run

The DeltaV Operate application functions in two modes. In configure mode, it
is used to build high resolution, real-time process graphics. In run mode, control
system operators use these graphics in the daily monitoring and maintenance of the
process.

In run mode, operators interact with the process control system through the DeltaV
Operate application. High-resolution graphics allow extensive detail and flexibility in
the way information is displayed. A standard operating desktop designed specifically
for DeltaV process control systems provides an easy-to-use, highly reliable operator
environment.

Alarm presentation and management focus the operator’s attention on the most
important alarms. Toolbar buttons enable single-click access to common operator
functions.

Diagnostics

The Diagnostics application provides you with information on the status and
integrity of the system devices. You can view the diagnostics information any time
after you have placed the system devices on the control network and downloaded
your workstations.
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MPC Operate

The MPC Operate application provides an overview to the MPC (Model
Predictive Control) block operation. It contains faceplates to view and manipulate
parameter values associated with the block’s inputs and outputs and a trend chart to
view historical, current, and predicted values for Controlled and Constrained inputs.

Process History View

DeltaV Process History View displays real-time and historical data from the
Continuous Historian as well as from the Event Chronicle. Module and node
parameters are plotted on a graph and events are displayed in a tabular (grid) format.

= Process History ¥iew - MYGRAPH.phve 10l =|
File Edit Yiew Chart Trend Ewents ‘Window Help

‘DD”H@ gLEL &Y [ @ ! @‘« <71 > » OB 17| © ><|[o1:00:00 |
% 4B 5
BmeaR

= MYGRAPH.phve =]
MY GRAPH

Farameter Reference | Descriptor | Walue | Units | Timestamp |
B Fic-101/PIDAPY.CY  PID control loop  -25.0 GPM  3/3/05 10:34:19 AM
B L-10taipy.cy Control Module  -2500.0  gal 373005 10:34:19 AM

Date/Time* | Event Type | Category | Area | Node | Unit |Module* -
1 -31310510132:15.5039AM ALARM INSTRUME TAMK-10 CTLR1 FIC-101
2 -31310510132:15.5029AM ALARM FROCESS TAMK-10 CTLR1 FIC-101
3 -31310510132:15.5019AM ALARM FROCESS TAMK-10 CTLR1 FIC-101
4 -31310510132:15.5004AM ALARM FROCESS TAMK-10 CTLR1 FIC-101
a -31310510132:15.4996AM ALARM FROCESS TAMK-10 CTLR1 FIC-101
[} -31310510132:15.4986AM ALARM FROCESS TAMK-10 CTLR1 FIC-101
7 -31310510132:15.49?8AM ALARM FROCESS TAMK-10 CTLR1 Flc-101
4] 4| Recard | 1 TN | _>|_I

WG} |Events: USAUST-DOYEHAWE Chronicle |Hist0ry: USAUST-DOYEHAMWE 2

You use the application to examine how your process functioned at any point in time.
You must download the setup data for the workstation that has an enabled Event
Chronicle and Continuous Historian in order for the Process History View to view
the Continuous Historian and Event Chronicle data.
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Installation Tools

The main tools in this category are listed below.

m  Controller Upgrade Ultility is used to update the firmware in the controller when
new software is released by Emerson Process Management. It is also used to
upgrade I/O modules, remote 1/O nodes, DeltaV SIS components, H1 fieldbus
devices, and RS3 and PROVOX I/0 interfaces.

m DeltaV Operator System Configuration Ultility is used to configure aspects of the
Operator System, such as file paths for picture files and trend data.

m DeltaV Workstation Configuration is used to set up the ProfessionalPLUS
Workstation and other workstations. Workstation Configuration is described in
detail in Chapter 8, under Configuring DeltaV Workstations.

m  DeltaV Guardian Application is used by Emerson SureService support to enable
and disable monitoring of the DeltaV system when the system is enrolled in the
Guardian Support Plan.

m  The SureService Registration utility is used to complete and submit your DeltaV
system registration form.

Other Applications

DeltaV System Overview

The following subsections contain information on other applications related to the
DeltaV system.

OPC Server

The DeltaV OPC Server works in the background and does not show up on the Start
menu. It makes data such as process data, alarms, diagnostics, and engineering
information easy to access and available for import into desktop applications such as
Microsoft Excel. The Real-Time Data Server also supports comprehensive analysis
tools such as historian packages, manufacturing systems, and laboratory management
systems.

DeltaV Excel Add-In

The DeltaV system provides an interface to Microsoft Excel to allow access to real-
time data from your DeltaV process system. You can then use Excel to generate
reports, create charts, and perform further analysis on the data.
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Continuous Historian Excel Add-In

The Continuous Historian Excel Add-In provides functions and dialogs to aid
creation of detailed Excel workbooks containing historical data read from or
interpolated from the DeltaV Continuous Historian database.

OPC Mirror

The OPC (OLE for Process Control) Mirror connects OPC servers on multiple
control systems and enables bi-directional data traffic from one system to another.
This linkage can be between DeltaV OPC servers, DeltaV and PROVOX servers, or
several other OPC server combinations.

Introducing DeltaV

Introducing DeltaV lets you choose between the Configuration Assistant for a guided
tour of the DeltaV system or the DeltaV Explorer so you can easily get started using
the DeltaV software.

Where to Find More Information

The DeltaV system provides online help to assist you when you need a description of
a field or step-by-step instructions for how to do something. It also has a set of online
reference books that discuss basic concepts and provide background information
about the major applications. Other sources of information include a World Wide
Web page, paper manuals, and a number of technical service support options.

DeltaV Online Help

The DeltaV system provides online assistance in several forms. The Help
system can be accessed in DeltaV applications by pressing the F1 key, by clicking the

Help Topics button on the toolbar, or by selecting Help | Help Topics on the menu
bar.

The Help Topics dialog has three tabs: Contents (for an expandable list of topics),
Index (for keyword search), and Find (for full-text search). If you need assistance on
using Help, one of the topics in every Help application is “Using Help.” Below are
examples of the Contents and Index tabs from the DeltaV Explorer Help.
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Help Topics: Explorer

Contents | Indew | Find |

gd o3

Click a book, and then click Open. Or click another tab, such az Index.

Introducing the De
@ Bazics
@ Printing

=
Q Configuring Hardware
@ Configuring the Comntraol
@ Configuring B atch Conl
0 “Yerzion Control
Q Safety Instrumented Sy
@ Glogzan

@ Trademark =

':ﬂl Introduction to the Delt |5 SVl e e = =g

Contents  Index IFind I

1 Twpe the first few letters of the word pou're looking for.

i d S

2 Click the index entry you want, and then click Dizplay.

cutting and pasting

nodes
data collzction
data source
creating an ODEC
databasze
databasze utilities
starting from the Explarer
database,printing a database file
zearching
dataset
datazet properties
[rataszet Properties [Deltay tab)
Date Time Event
oC

Dizplay I

Cancel |

. Context-sensitive help is available in most applications by clicking the Help
(question mark) button. Context-sensitive help gives you more information about
what you see on your screen. Simply click the button and then click the field or area
for which you want a description.

. The “What’s This?” help button is also available in several applications to
describe commands and objects. In some applications, you can point to an object,
click the right mouse button, and select “What’s This?” from the context menu to get

the same information.
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DeltaV Books Online

The DeltaV Books Online is a set of online reference books on installing,
configuring, operating, and troubleshooting your DeltaV system. This Getting Started
book is also available online.

There are three main ways to access Books Online:
m  (Click the Books Online button on a DeltaV application toolbat.
m  From the Help menu in a DeltaV application, select Books Online.

m  From your Windows desktop, click Start | All Programs | DeltaV | Help |
Books Online.

To open a book, simply click the plus sign (+) next to the title in the Table of
Contents.

E? Delta¥ Books Online 10l =|
G g5 [
Hide Back Farward Refresh Frint Books Home

| v

Contents | Index I §earch| Favor_itesl

2] Search Tips
[ 3 Getting Started
@ Hardware Installation
@ Corfiguration
@ Operator Basics and Graphics Configuration Getting Started Hardware Installation
@ Batch
@ System Administration and Maintenance
@ Advanced Control Products
@ oPC

@ Deltav SIS
@ Deltav' Relsase News
[£] Glossary

@ Copyright and Yersion Information

==
& 1

Operator Basics System
and Graphics Batch Administrat
Configuration and Mainten: ..
<| 2| | e
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Books Online provides an easy-to-use Table of Contents that lets you select a topic
from the contents on the left and view the topic in a window on the right. For
example, the figure below shows the contents under Function Blocks - General
Information (in the Configuration book). To move through a book, continue to click
the plus signs to expand the Table of Contents.

E? Delta¥ Books Online 10l =|
I 5 [
Hide Back Farward Refresh Frint Books Home
Contents i . . =
= | e | Search| Favrtes | Function Blocks - General Information :|
2] Search Tips -

@ Getting Started
@ Site Preparation and Hardware Ing
= ([ Configuration
Developing the Control Strates
@ System Capacities
= ([ Function Blocks
L3 .z
@ Function Blocks - Parame
@ 1/0 Blocks
@ Analog Control Blocks
@ Math Blocks
@ Timer/Counter Blocks
@ Energy Metering Blocks
@ Logical Blocks
@ sdvanced Control Blocks
[£] Custom Blocks
[£] Special ltems Palette
@ Modules
] Parameters
[£] Parameter and Function Secu
] Electronic Signatures

=l

[21 Hidine Intallach il Pronart,
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Inside this topic

The following sections provide detailed information an all of the Deltal
function blocks. This includes schematic diagrams, hlock executions,
application infarmation, parameters, modes, status handling, and
alarms.

Function Blocks

The Delta¥ system utilizes modular configuration for developing a
cantral strategy. The control modules are treated as unique, named
cantral entities in the Deltay system. The function hlock is the hasic
campanent of & contral module, thatis, itis the building block of the
cantral madule. Each function block containg standard process control
algarithms {zuch as PID, Analog Out, and Analog In). Advanced process
cantral algarithms are also found in function blocks, such as the Delta
systemn's fuzzy logic PID. When wired tagether in an apprapriate and
logical sequence, multiple function blocks farm a cantrol maodule. Refer
to the Function Block Diagram tapic for mare information.

4| |

B

World Wide Web Page
Current information is available on the DeltaV World Wide Web page. The address is

http://www.easyDeltaV.com.

The DeltaV Release News

The DeltaV Release News contains late breaking news, recommendations, and
troubleshooting hints. We strongly suggest that you browse through this file, which
can be accessed by clicking Start | All Programs | DeltaV | Help | Release News.

Paper Manuals

Most DeltaV product information is in Books Online. You can print single pages,
chapters, or whole books. You can also order a paper copy of most manuals from
Emerson Process Management.
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Technical Service

There are several options available for technical service, including help desk support,
remote diagnosis, 24-hour emergency support, and software update service. The
technical support options are described in the Maintenance manual in the Books
Online.

The Technical Support telephone numbers are listed in the Help System under
Frequently Asked Questions, as well as in the Maintenance manual in the Books
Online.

Windows Online Help

If you are unfamiliar with Microsoft Windows, you can access the Windows online
Help by clicking Start | Help and Support.

Xl Micrasaft Office Excel 2003 ® It ] St
/'...) Search

& Delta¥ Explorer
] Run...
-

Process Histary View
== Dedk Solution Center

Al Programs  »

Log Off @ Shut Down

| start |
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Chapter 2

Overview of the Tutorials

The tutorials in this book will show you how to get a process system up and running
quickly. You will learn the basic concepts needed to configure workstation and
controller nodes, define I/O, develop a control strategy, and create operator pictures.
You will also see the process system from the operator’s point of view.

Hardware configuration is typically a one-time operation—and may already have been
done for your system. Therefore, we have put this information near the end (in
Chapter 8). If your workstation has 7of been configured, you may want to begin with
that section after reading this chapter.

Once your workstation has been configured, you can do almost all the tutorial
exercises in Chapters 3 through 7 without having actual controllers and I/O set up.
However, to make the examples more realistic and to be able to do some things (such
as assigning control modules to a controller), you need to have a controller
configured.

A Look Ahead

Overview of the Tutorials

The tutorials focus on developing the control strategy and operator pictures for a
process that involves monitoring the level in a tank and controlling the flow while
discharging the contents. The book contains six tutotials:

m  Chapter 3, Learning About the DeltaV Explorer, shows you how to open the
DeltaV Explorer and use the navigation features.

m  Chapter 4, Creating and Downloading the Control Strategy, steps you through the
creation of four modules for controlling the tank process and a sequential
function chart that defines the process startup sequence.

m  Chapter 5, Creating Operator Pictures, introduces the basic tools of the DeltaV
Operate application in configure mode and shows you how to create a set of
operator pictures complete with colorful graphics, faceplate and detail pictures,
pushbuttons, and a trend chart.
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m  Chapter 6, Using DeltaV Operate in Run Mode, shows the operator pictures from
the operator viewpoint and explains how to navigate the pictures, change
operating parameters, acknowledge alarms, and perform other operator tasks.

m  Chapter 7, Collecting and Displaying Data, shows how you can gather and display
system and process data using DeltaV tools and the Excel Add-in.

m  Chapter 8, Configuring the Network, Loading and Assigning Licenses, and
Setting Up User Accounts, steps you through the procedures for configuring
workstations, controllers, and 1/O.

Scenario for the Tank Process Example

The diagram below shows the main parts of a hypothetical process system that
controls the flow while discharging liquid from a tank. In the tutorial lessons that
follow, you will configure the control strategy for this process and automate a
sequence for it.

FY-1

@{_> <} |:T-1I

ZX-1 ~mmmmnent

Control Modules

The first thing you will do is create four control modules for the process equipment
and flow loop. In the figure above, the labels in the ovals (LLI-101, MTR-101, and so
on) are the names you will give to the DeltaV control modules. The labels LT-1, FT-1,
XI-1, and so on, are the Device Tags that you will use for the transmitters, valves, and
other I/O instruments.
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Table 2-1 contains information about the control modules and I/O Device Tags that
will be used in the tutorial.

Table 2-1 Control Modules and Associated 1/0 Device Tags

Control Module Description Purpose Input Device Output Device
Tags Tags
LI-101 Level Indicator Monitor level of product in tank LT-1
MTR-101 2-State Motor with Start and stop pump XI-1 ZX-1
interlocks
XV-101 Block Valve Openl/close valve for tank LSC-1 XV-1
discharge
FIC-101 Flow Control Loop Regulate flow rate FT-1 FY-1

The Device Tags are assigned to I/O card channels as part of the I/O configuration
process, which is described in Chapter 8.

Sequential Function Chart

After you create the control modules, you will create a module (SFC-START) that
uses a Sequential Function Chart algorithm to automate emptying of the tank. The
steps in the sequence are listed below.

1. Set to automatic the flow loop controlling the outlet flow valve (FIC-101).
2. Specity a desired setpoint for the flow loop.

3. Wit for the regulatory valve to open, then open the block valve (XV-101).
4. Start the outpump motor (MTR-101).

5. Confirm the motor start.
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Operator Pictures

You will also create a graphical representation of the tank system, similar to the one
shown below, for operators to use in monitoring and controlling the process.
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Let's Get Started!

Now that you have an overall picture of what you can expect to accomplish in the
tutorials, you can decide if you want to try the exercises online or simply read through

the material.
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Chapter 3

Learning About the DeltaV Explorer

The DeltaV Explorer allows you to define system characteristics and view the overall
structure and layout of the system hardware and configuration. In addition to viewing
your database, you can copy and move objects, modify the properties of objects, and
add new objects.

Some of the things you can do with the DeltaV Explorer are:

m  Add workstations and controllers to the database

m  Add plant areas and control modules to the database

m  Add and edit alarm types and edit alarm priorities

m  Create named sets that can be used by control modules

m  Edit network, controller, and workstation properties

m  Download control modules in controllers

m  [oad and assign licenses

m  Export data for use in an external editing tool such as a spreadsheet or database

m  Import data from an external editing tool such as a spreadsheet or database

The DeltaV Explorer also provides a fast way to add control modules to your
database. When creating your control strategy, you can simply drag-and-drop control
modules from the template library into a plant area. While you are still in the DeltaV
Explorer, you can edit the module parameters to tailor them to your application. (For
more extensive editing, you can use Control Studio.)

You will learn more about the DeltaV Explorer as you go through the tutorials in this
book. For now, let’s take a quick look at how to open and navigate this application.
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Opening the DeltaV Explorer

>

Tip

To open the DeltaV Explorer

Click Start | All Programs | DeltaV | Engineering | DeltaV Explorer.
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If the Start button is not visible on your Windows desktop, the Windows taskbar/ Start
button may be hidden. Point to the lower left corner. If the taskbar/ Start button do not
pop up, try the other corners of the screen.

The DeltaV Explorer opens.
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Views

Under the View menu, there are several options you may want to try. You can change
from small icons (the default) to large. You can also choose to have additional details
displayed in the right pane. As you work with the DeltaV Explorer, you will determine
which view option is best for the work you are doing,

Navigating the DeltaV Explorer

The left pane of the DeltaV Explorer shows the information in your configuration
database. The right pane lists the contents of the object selected in the left pane.

Opening and Closing Levels

Here are a few tips about opening and closing levels in the DeltaV Explorer hierarchy.
To open or expand an object, do one of the following:

m  Click the[#]beside an object.
m  Double-click the object’s name.

m  Sclect the object and press the right arrow key on the keyboard.
To close or collapse the objects under an object:

m  Click the[=]beside an object.
m  Double-click the object’s name.

m  Sclect the object and press the left arrow key on the keyboard.

Documentation Convention for DeltaV Explorer Navigation

In future references to navigating the DeltaV Explorer, we will use a vertical bar
between items to indicate that you should open successive levels. For example,

Library | Module Templates | Analog Control | PID_LOOP

means open the Library, open the Module Templates, open Analog Control, and
select (click) the module named PID_LOOP.
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Exploring the Library Templates

In the following exercises, you will use the DeltaV Explorer to look at some of the
function block and module templates available in the library.

Function Block Templates

Function block templates each contain a single function block.

> To see a list of the basic function blocks in the DeltaV library

1. Open the DeltaV Explorer if it is not already open.

2. Expand Library | Function Block Templates.

-ioix
File Edit WYiew Object Applications | Tools  Help

[ Dekav_system Fl& A& s DD X maEEE S| E
IAII Containers IContents of 'Deltay_System'

1E5 Library
Syskem Configuration

Library
Ell'ﬁ'l FunctionBlockTemplates
m Advanced Contral
Analog Control
Energy_Metering

m Timer Counter b
]M CompositeTemplates

£
[]--H ModuleTemplates
-l Advanced Definitions
El--@! Syskem Configuration

+ % Recipes

[#- Setup _ILI
1| | »

For Help, press F1 |User: ADMINISTRATOR (2 object(s) |Configure Al D

The items listed are the categories of function block templates available.

3. Click the Details button or select View | Details.

This lets you see at a glance the object name, the type of object, a description, and
other details.
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4. Select Analog Control.

.§'=,__Exploring Deltay - |EI|1|
File Edit Yiew Object Applications Tools Help
o= - == o = [T -
JI] anaiog Cortrol Fll SR DD XM EEE S
Al Containers IContents of ‘Analog Control'
& Deltay_System | | Mame | Type | Drescription | o
EIM Library Function Block Te...  BiasGain
Ell'ﬁ'l Fu:ﬂctionBlockTempIates Function Block Te...  Cale/Logic
=
l'.LIT' Advancd Control Function Block Te...  Control Selectar
L Analog "":'r't"':'l ERRCT Function Block Te...  Deadtime
L) Energy_Metering Elrrisew Function Black Te...  Fieldbus Tnput Sel...
l’-‘;,f o .+ [EREY Function Black Te...  Filter
Logical .
1 math Function Block Te...  Input Selector
l’.ﬂ Timer Counter Function Block Te...  Limit
-l CampositeTemplates Function Block Te...  LeadfLag
- ModuleTemplates Function Block Te...  Manual Loader —
[]--ﬁ Advanced Definitions Function Block Te...  PID
I'_—'l--u System Configuration Function Block Te...  Ramp
Recipes Function Block Te...  Rate Limit
Setup = Function Block Te...  Ratio hd
1| | » 3
For Help, press F1 |User: ADMINISTRATOR (19 object(s) [Configure Al Do s

The items listed in the right pane are the basic function blocks used in analog
control, including bias/gain, deadtime, filter, lead/lag, and so on.

Tip You can change the width of the columns in the right pane by pointing to the line between
colummns in the column title bar, holding down the left monse button, and dragging the line
right or left to the colummn size desired.

5. Click the other Function Block Template categories to see their contents.

6. Close the Function Block Templates.
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Module Templates

Module templates provide basic control strategies for common control tasks such as
analog control, monitoring, motor control, and valve control.

> To see some of the module templates in the library
1. Expand Module Templates and Analog Control.
2. Click Analog Control to see the details on the module templates in this category.

3. Select PID_LOOP.

The contents are listed in the right pane.

4. Expand Motors-2State, then select MTR-11_ILOCK.

Function Block.

L") valves-HormallyClosed Function Block

]r.lj Walves-MormallyOpen
[]"I!J Advanced Definitions Function Elock

=] H Syskem Configuration _'LI Pararneter False _ILI
4] | » [

For Help, press F1 [User: ADMINISTRATOR |26 object(s) |Canfigure Al Do 7

Function Block.

‘ﬁ;_Eprnring Deltay - |EI|1|
File Edit Wiew Object Applications Tools Help
1 <L N [P = = A
[ rrr-11_1ock Sl S DX mEEEE R
IAII Containers IContents of MTR-11_ILOCK'

- Mgl CompositeTemplates ] [Mame [ Type [ Scan ... [ Parameteris
- ModuleTemplates E:Nm Function Block 1
“:. AnalogControl Elern1 Function Block, 1

5 )

l:.Lﬁ Manitoring B o1 Funiction Block, 1
Matars-25tate B oz Funiction Black 1
ﬁ MTR-11 Bcros Function Block. 1
. TR'“—HOF‘ Blcro4 Function Block 1

bt i B cros Function Block, 1 |
$o MTR.21_1LOCK B croe Funiction Block, 1
| Makors-35tare Bl Function Block. 1
1
1
1
1

You will use this module template later to configure a pump for the tank process
example.

5. Click [=] beside Motors-2State to close the category.
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Context Menus

Pointing to an object and clicking the right mouse button displays a context menu that
allows you to perform different tasks, depending on the type of object.
> To see the context menu for a workstation

1. Select System Configuration | Physical Network | Control Network and point to
a workstation.

2. Click the right mouse button.

Explore l
ry : 3
. Exploring Delta¥ Update Download Status - =10/ ]
File Edit WYiew Object Download »
Im ModuleTemplates Werify without download b‘ FEERE | x | = | m E E|E B | 7z |
Diagniose
IAII Containers Uplgad Templates'
=, Dela¥_System Histary Collection. .. | Type | Protected
M Library Licensing » Category Mo
[l FunctionBlockTe Category Mo
Al CompositeTemp Print Categary Mo
s = Expart Cakegary Mo
B o Advanc?:l Defl!ﬂ Category Mo
E--H syst:m .Con iguratic (i} Closed ~ Categary Ma
EEpes Copy Open Category Mo
Setup
| Paste
: Control Strategi
; Unassigned Delete
Renarme
e AREA_A
g Physical Metw what's this?
Add Shorbzut
Properties
s | ¥
For Help, press F1 |User: ADMINISTRATOR |7 object(s) [Canfigure Al Do

System Time

The Set/Synchronize Network Time application determines the date and time for the
DeltaV system. A single workstation called the master time node keeps time for the
entire system and broadcasts the time to the other nodes. The ProfessionalPLUS
workstation is the master time node by default. You use the DeltaV Explorer to:

m  Set and synchronize the system time

m  Define another workstation as the master time node
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To set/synchronize the system time
1. Click Tools | Set/Synchronize Network Time.
2. Specity the new time and date.

3. Click Apply to send the time and date changes to the master time node, which
broadcasts the time to all nodes on the Control Network.

4. Click Close to close the dialog box without changing the time.

> To define another workstation as the master time node
1. Navigate to Physical Network (under System Configuration).
2. Click Physical Network.
3. Click the right mouse button, and then click Properties.
4. In the Physical Network Properties dialog box, click Browse and select the
workstation that you want to be the source for the master time.
Caution Do not change the time using the Windows Date and Time Properties (accessed from the

Control Panel or by double-clicking the clock in the Taskbar). Windows Date and Time
Properties do not synchronize the time in all the workstations and controllers. Instead, use
the Set/ Synchronize Network Time tool (accessed from the Tools command in the Deltal”
Excplorer) to change the system time. This ensures that all workstations and controllers are
synchronized.

Be aware that setting and synchronizing the system time affects event jonrnals and continnous

history.

On Your Own

Take a few minutes to open and close different levels in the hierarchy to get familiar
with the database contents and with the navigation tools.

You can also take a look at some of the context menus. This will give you an idea of
how much you can do in the DeltaV Explorer application. At this point, however, do
not make any selections from the context menus.
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Chapter 4

Note

Creating and Downloading the Control
Strategy

In the following exercises, you will perform these steps to create the control strategy:

m  Create and name a plant area to hold the control modules.

m  Create the modules that specify the input, processing, output, alarms, and
conditions for the process equipment, control loops, and other parts of the
process.

m  Create a Sequential Function Chart (SFC) to automate the process.

Strictly speaking, you do not need to create an SFC. You can set up your process
system in such a way that an operator would activate specific equipment, change
setpoints, and perform other operations. However, in many cases, it is useful to define
a Sequential Function Chart to automate the process (or parts of the process, such as
startup or shutdown procedures) with minimal operator intervention.

When creating the control modules that make up your control strategy, sometimes
you will create a module from scratch (using the basic function blocks), but more
often you will start with one of the predefined module templates.

There are a number of ways to create the control modules.

m  In the DeltaV Explorer, you can copy a module template from the library by
dragging and dropping it onto your plant area and then renaming it.

m  In Control Studio, you can start from a module template, modify the module, and
save it in your plant area under a new module name.

m  In Control Studio, you can start from scratch by dragging and dropping function
blocks and other items from palettes of predefined items, connecting the blocks,
and modifying block parameters.

m  In Configuration Assistant, you can copy a module template from the library.

In the exercises in this chapter, you will learn how to use the first three methods.

This mannal assumes that you are working on a new system or one that is in the
beginning stages of confignration—not one that is controlling a process.
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Exercise 1: Creating and Naming Plant Areas

Plant areas are logical, software-based divisions of your control system, which may or
may not correspond to physical areas in your plant. Plant areas contain the modules
that make up the control strategy. You can have as many as 100 plant areas. How you
define your plant areas affects your overall system security scheme because you can
authorize access to the system based, in part, on plant areas.

The DeltaV system provides a default system area called AREA_A. You cannot delete
AREA_A because it is essential for system operations and for performing certain
DeltaV functions. If you decide to create additional plant areas, you may want to put
your control modules in other areas and reserve AREA_A for only these system
operations and functions. (You can rename AREA_A to a more meaningful name for
your process.)

In the next procedure we will create a plant area named TANK-101 to hold the
tutorial modules. The name must be 16 characters or less, and may contain only
alphanumeric characters, hyphens (-), and underscores (_). Hyphens or underscores
are typically used to represent spaces between words.
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> To add a plant area

1. In the DeltaV Explorer, point to Control Strategies and click the right mouse
button.

Eﬂ ‘System Configuration

Recipes
g Setup
E..
M Unassigne: Explors
: : ;: External Pl

| g AREA_A
-ty Physical Het Configure IfO

ﬁ Diecommiss

Bl Print
Export
Uk
Create a new Area Capy 5E

2. Select New Area from the context menu.

A new area, named AREA1, is added and appears in an edit box in the right pane,
ready for renaming,

3. Enter a new name (for our example, TANK-101) and press Enter.

(To rename, click the right mouse button and select Rename from the context
menu. Type the new name, and press Return.)

Now you are ready to start creating the control modules.
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Exercise 2: Using the DeltaV Explorer to Copy a Module
(MTR-101)

Note

The tank process has a pump with a two-state (on or off) motor. The motor interlocks
under certain conditions. In this exercise, you will use DeltaV Explorer to copy a
module template from the Library to the TANK-101 area and rename it. Later, you
will use Control Studio to modify the module. (Modifying includes specifying the
conditions for the interlocks.)

When you copy a module template from the Library, the module includes history
collection. History collection is added to a module or node parameter field and
defines the continuous history collection strategy (the value recorded, how it is
displayed, the sampling period, and so on) for that field value. Library modules
include history collection so that you do not have to set up history collection when
you copy a library module to an area. You can add additional history collection to the
module if you wish. We will add history collection to the module that we create from
scratch in Exercise 5: Creating a New Module (LI-101) from Scratch. Later, we will
use the Process History View application to view the field value.

In naming the motor (M'TR) templates, the following convention was used: the first digit
after MTR is the number of outputs; the second is the number of inputs. Thus, MTR-
11_I1LLOCK is for a motor with one ontput, one input, and interlocks.

To copy the module and rename it

1. Inthe DeltaV Explorer, open Library | Module Templates | Motors-2State, and
select MTR-11_ILOCK.

2. Drag-and-drop the MTR-11_ILOCK module onto the TANK-101 plant area.

To drag-and-drop, point to MTR-11_ILOCK, hold down the left mouse button,
move the pointer to TANK-101, and release the mouse button. TANK-101 now
contains a copy of the module, named MTR-11_ILOC_1.

3. Open TANK-101 and select MTR-11_ILOC_1. The name is highlighted.

4. Click the module name a second time (or click the right mouse button and select
Rename from the context menu).
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Note If you are copying a module from an area, you must hold down the Ctrl key or the module
will be moved rather than copied to the new location. If you are copying a module from
the library, it is not necessary to hold down the Ctrl key while dragging the module.

EHE! Syskem Configuration

™. Recipes

-- ¥ setup

Elg:‘, Contral Strategies

- |Unassigned )0 References
‘= External Phases

G CJTR-11 ILOC |
EI---.Q&EPhysical Mebwark, -

Decornmissioned Modes

=-dacfis Control Metwork -
4 o

For Help, press F1

5. Enter the new name for the module: MTR-101.

Note If you are creating a module in a Deltal” Batch application, module names are limited
to 16 characters (letters, numbers, and underscores) and the first character must be a
letter. Dashes should not be used in any control module that will be used in the Deltal”

Batch J%Jz‘em.

6. Click the minimize button in the upper right corner to minimize DeltaV
Explorer. It appears on the Windows taskbar at the bottom of your screen. To
reopen it later, simply click on its name in the taskbar.

It’s that easy. You now have a control module in your TANK-101 plant area.

Introducing Control Studio

Take a few minutes and read the next few pages to learn about the Control Studio
application before you open Control Studio and create a module. The Control Studio
window has different sections called views, that are used to define the characteristics of
a module. Each view can be closed or resized individually so that you can optimize the
size of the view you are working in.

You can set the size of the overall window by dragging the sides or corners. Then
simply select Window | Arrange Windows to automatically reshape the views to a
predefined arrangement. (Ot you can click the Arrange Windows button on the
toolbar after resizing the overall window.)
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Hierarchy view
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The figure shows the default arrangement of the Control Studio views. The views are:

m  Diagram View - used to create a module’s control algorithm graphically on a
diagram (includes a palette of items that can be placed on the diagram)

m  Parameter View - used to define the module’s characteristics, alarm limits,
default values, mode, and other parameters

m  Hierarchy View - used to see a hierarchy of the elements that make up the
module

m  Alarm View - used to see the alarms that are defined, their limits, priorities, and
other information

The palette shows the items that can be added to the diagram using the drag-and-drop
technique. Six palettes are available. Five contain the basic function blocks from the
Library; one has Special Items. You can change to a different palette by clicking on the
palette title bar and selecting a new palette.

If the palette is not showing, point to the edge of the Diagram window, hold down the
mouse button and drag the side of the window to resize it to show the palette column.

The palette can be moved from one side of the Diagram View to the other. To do this,
point anywhere on the palette, click the right mouse button, and select Switch Sides
from the menu. (You can also select View | Palette | Switch sides.)
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The items in the palette may be displayed with either large or small icons. To change
the selection, point anywhere on the palette, click the right mouse button, and select
the desired icon size. (Alternatively, you can select the menu option View | Palette and

choose the icon size.)

Note If another user has changed the selections under Tools | Diagram Preferences, your
pictures may look different than the ones in this book. The default settings are as shown
below:
Diagram Preferences ﬂﬂ
r Grid i~ Show
- G L= Cancel
V¥ Shap to grid vV References

Grid units: |1D ¥ Template names

v Static ohiects
Browimity: |4

r— Diagram Size — Show SFC
width: Imgg Steps— ] | Transitions
- v Name v Name
Height: I‘IDDD ™ Description ™ Description

" Condition

Parameter Filtering

Parameters are data used in module function blocks to perform calculations and logic.
Some parameters are defined and unchangeable for certain function blocks. Some
default to a most common value, but may be modified. Others must be set by the user.

Some function blocks have a large number of parameters. To help you quickly access
the ones you need, a number of parameter filtering options are available. The
Common configuration filter setting lists in the Parameter view the parameters that
are most often used for the configuration of the control module. These parameters
generally have default values set, but should be modified to fit the application.
Parameters and parameter filtering are described in detail in the Books Online

Confignration manual.
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Exercise 3: Creating a Control Module (XV-101) in Control
Studio Using a Library Template

In this exercise you will use a module template to create a control module for the
block valve. This time you will use Control Studio, rather than the DeltaV Explorer, to
create the module from a library template.

Opening Control Studio

> To open Control Studio and create a module from a template

1. Click the Start button, point to All Programs | DeltaV | Engineering, and click
Control Studio.

{d M) Advanced Control  »

B==| &2 Windows Catalag I Batch »
& Delta¥ Explorer -“ ‘“Windows Update ﬁ Auto-Update Service
i Accessories , I Help 3 ‘g‘ Batch OI Corfiguration
e Database Admic D) Administrative Tooks > I Installation b sy Configuration Assistant
> @ Qperatar 4 % Continuous Histarian Administration

I Microsoft Office
Enterprise Man: ) Microsoft SQL Server

I Microsoft SQL Server - Switch
&) Notepad I Metwark Assoriates

wyr Introducing Deltay B contral studio

&= Database Administrator
e Delkay Explorer
- @ Sy Deltay Operate Config
| Deltat Worksta — B9 Deltay Operate Configure
Efj,m Configuration & Internet Explarer —
. FlexLock
'c.- Recipe Studio
% Set-Synchronize Metwork Time

Log Off @ Shut Diowin wp System Preferences

a? User Manager

- v v v

o 2

%) Outlook Express
&

.. Remote Assistance

All Brograms

|#start |

(Another way to launch Control Studio is to click its button in the DeltaV
Explorer toolbar. We have minimized the Explorer to keep the desktop
uncluttered; if you are comfortable using Windows, you can have several DeltaV
application windows open at once.)
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2. To choose a template from the library, click File | New. On the New dialog,
select Start from Existing and click the Browse button.

hew 2| ]

Object name:
Object type: Femeel |
IEontrol Module or Template j
—{% Start From Existing

I Browse... |
" Create New

Algarithm type:

Function Block Diagram j

The Browse dialog box appears.

2|

Look ir: Im ModuleT emplates j ¥ =

1 AnalagCantral
- Manitaring

| Matars-25tate Cancel
1 Motors-35 tate
1 Simulation Help
| alves-HomalyClased

| alves-HomalyOpen

(i];8

Pl

Object M ame: Find... |

Object Type: Module Templates

3. Click in the Object Type field at the bottom of the dialog box, and select Module
Templates.

4. In the large center box that lists the contents of Module Templates, double-click
Valves-Normally Closed.

5. From the contents of Valves-Normally Closed, select VLVNC-11. (This name is
automatically placed in the Object name field.)

6. Click OK in the Browse dialog box.
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7. Click OK in the New dialog box.
Control Studio now displays an untitled copy of the VLVNC-11 module.

[UNTITLED] - Control Studio 10l =|

File Edit WYiew Object Diagram Layout Tools Graphics Window Help

U2k &% |l ¥ g v |

=
eI EEa|a H\\IZIOG:II&

[on o]~ #| 8 4[€|D# [ £ 0D
IEXL

=
+—
..... I UNTITLED ﬂ Logical j
Twwofay Walve, Mormally Closed, with one limit switch E s
D
DC ; Action
_lzas D outo |
_|SHUTDOWN_D
_|PERMESIE D
_ITRE_IN_D
Fitered by: [~ W [ | _|SIMULATE IN_D
Alphabetic |Categ0rized I _|INTERLOCK_D
#1 T
Parameter Defauy « . o Bl-Dlrect_lona
ABNORM_AC... False Configuration Tips: Edge Trigger
BAD_ACTIWE  Falze 1) Select the DC1 function block and set fitering to just "Guick Config®.
BLOCK_ERR 21 Modify the parameters presented as needed. - -
BYPASSED 0 Kl _ » 1 »
EXEC_TIME 1]
MCOMMAND | In Ser Slarm | wiara State | Parameter | Limit value | Enable
MERROR _ILI FAIL_ALK FAILED DC1FAIL_ACTIVE True
4 | “HT = i
| | ]
For Help, press F1 |Assigned to: <unassigned: MM v
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Modifying the XV-101 Control Module

The module template is fairly simple, consisting of only one function block. To
customize the module for the tank application, all you need to do is identify the
Device Signal Tags for the input and output. (Device Tags are assigned to the

I/0O channels as part of the I/O card configuration process, described in

Chapter 8.) The Device Tags for the tank application are listed in the table in Chapter
2. Refer to the Glossary for definitions of Device Tag and Device Signal Tag.

> To modify the control module

1. In Diagram View, click the Device Control function block, DC1.

Four small black squares (called “handles”) appear at the corners to indicate that
this block is the currently selected item on the diagram.

Filtering may be applied to limit the list of parameters displayed.

2. Select a parameter, click the right mouse button, and select Filter Parameter List.

171 Select the DC1 funct
) ) 21 Modify the paramete
Fittered by: [T T Configure the Device
Alphabetic |Qategorized I Configure the Device
Mote: change STATE
Parameter Def « 3 Modify priority of FA
M At Sat mochuila reonarte
o
oRM_acTz © 2o .:
CFM_PAZE Properties... 1
DEYICE_OF REnEE
Fv_D =
10_JM_1 Delete T Del L
10_IN_2
10_oUT 1 Show Parameter, .. =
0 olT Hide Parameter...
_I_I‘ Add History Recorder... |
I——= Aesian & C
Filter the list of pz AT A

|7 Show Selected Object Parameters
Show Parameters For All Levels

Filter Parameter List. ..

Wwhat's this? I

The Parameter Filtering dialog box opens.

3. Select Common configuration to display the group of parameters that are
identified as the most commonly used in process control configuration and
select On-line to display the parameters most commonly used for operating a
process.
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Parameter Filtering el

~ User
™ Quick corfig
[~ User-defined 1 Cancel |
[ User-defined 2
Select Al |
 Sugtem

¥ Common configuration
[ Advanced configuration
[" 1/0 References

[ Connectors

4. Deselect any other boxes that may be checked by clicking on each, and click OK
to close the dialog.

5. In the Parameter View, scroll down the list if necessary, and select IO_IN_1.
6. Double-click the IO_IN_1 parameter to open the Properties dialog box.

7. In the Device Tag field, enter LSC-1 and click OK. (LSC-1 is the Device Tag
used in our tank example for Limit Switch-Closed.)
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I0_IN_1 Properties

Parameter name:

oK
IID_IN_1

Parameter bupe: Cancel

Pl

I 1/0 Reference j Eilter

Parameter category:

|0 =l

Device Signal Tag

Device Tag:

ILS C| Browse. .. |
Parameter:

|FIELD_vaL_D 4|

The IO_IN_1 parameter is given a value of FIELD_VAL_D. (You can click in
the Parameter field to see this value. It also appears in the Parameter view.) LSC-
1, together with the FIELD_VAL_D parameter define the Device Signal Tag
(DST).

(If you have configured placeholders for the I/O cards, as described in Chapter 8,
you can browse for the Device Tags. Clicking the Browse button opens a dialog
box that lists all the configured I/O card channels and their assigned Device Tags.
You can scroll down the list, select the appropriate Device Tag, and click OK.
Click the Alphabetic tab to alphabetize the list and scroll past the entries
beginning with COxx to get to the Device Tag names such as LSC-1.)

8. In the Parameter View, double-click IO_OUT _1.

The Properties dialog box appeats.

9. In the Device Tag field, enter XV-1 and click OK.

XV-1 is the Device Tag used in our example for the Block Valve. The DST is
given a default parameter value of OUT_D.
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The Parameter list should now look like this:

Fitered by: [ W W
Alphabetic | Categorized |

Parameter | Default ;I
Note the changes to the input IMTERLOCK D 1
and output parameters. ————— [ M1 LSC-1FIELD_V
\‘ 10_IM_2
™ 10_out_1 ®W-0UT_D
I0_0UT_2
MODE Autor J
ouT_D o
PERMISSIVE_D 1
Py N Il OSFD hd
N o

For Help, press F1
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Exercise 4: Finishing Steps for All Control Modules

There are four things that you should do every time you create a control module.

m  Identify the operator pictures that will be associated with the module.
m  Assign the module to a controller.

m  Save the module to the database.

m  Verify the module’s configuration.

The procedures for accomplishing these tasks follow. (An additional step is
downloading. Modules can be downloaded to a controller individually. However, we
will download our whole control strategy at one time, as you will see at the end of this
chapter.)

Identifying the Operator Pictures Associated with a Module

Three types of operator pictures are associated with control modules: the Primary
Control picture, the Faceplate pictute, and the Detail picture.

You will see what these pictures look like and how they are used in Chapter 5,
Creating Operator Pictures and Chapter 6, Using DeltaV Operate in Run Mode. For
now, you simply need to know how to associate the module with the pictures.

> To identify the Primary Control picture associated with this control module

1. In Control Studio, click the Properties button on the toolbar (or select File |
Properties).

The Properties dialog box appeats.
2. Click the Displays tab and, under Primary Control, enter TANK101.

This will be the name for the Primary Control picture that will be associated with
this control module. You will create the Primary Control picture TANK101 later
(in Chapter 5).

Note Picture file names must be alphanumeric and cannot contain the yphen character, begin
with a number, or use a 1 isual Basic reserved word.
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UNTITLED Properties x|

General | Execution  Displaps |Arbitrati0n| Tools I

Frimary contral:

ITANK1D1 Browse... |
[retail:

IDL_DTD Browse. .. |
Faceplate:

IMDD_FP Browse. . |

QK I Cancel | Help |

Note that the fields for Detail picture and Faceplate picture are already filled in.
All the control module templates in the library have pre-defined Detail and
Faceplate pictures associated with them.

3. Click OK.

Assigning the Module to a Controller Node

If you configured a controller or created a placeholder controller, you will be able to
assign the module to the controller. If you have not configured a controller, go to the
section “Configuring the Controller Node” on page 8-17 for information on how to
do this. For information on connecting your controller hardware, refer to the
hardware manual, Installing Your Deltal” Digital Automation System.

4-16 Getting Started with Your DeltaV Digital Automation System



> To assign the control module to a controller node

1. IE' Click the Assign to Node button on the toolbar (or select
File | Assign to Node).

The Browse dialog box opens.

21

Look ir: I:i: Control Network, j ¥ IE =

USaUST-DOVEHAWE. ok

Cancel

Pl

Help

Object Mame: ICTLH‘I FEind... |

2. In the Browse dialog box, select the controller.

3. Click OK.

Saving the Module

> To save the control module

1. Igl Click the Save button on the toolbar (or select File | Save or File | Save As).

The Browse dialog box opens.

2. In the Objects Type box, select Modules.

3. In the Look In field select Control Strategies, and double-click TANK-101.
MTR-101, the module we created earlier in the DeltaV Explorer, is in the list of

modules.
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2|

Look it [, TANK-101
[[Bd |
[

4

(5o TR-101
Cancel

Help

Find... |

DObject Mame: |><v-1 o1
I Modules j

Object Type:

In the Object Name box, type XV-101 as the name for this module and click

4.
Save.

Verifying the Module Configuration

To verify the module’s configuration

Click the Properties button on the toolbar (or select File | Properties).

»

The Properties dialog box opens.

2. Click the Tools tab.
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¥¥-101 Properties x|

Generall Executionl Displaysl Aihitration  Tools

—Azzign Module

Module iz currently azsigned to
m CTLR1.

—Werify Module

®??
Werify Mow... |

r~ Download Module

N
/"‘! Download Now_._l

QK | Cancel Help

3. Click the Verify Now button.

A message is displayed that the verification completed successfully.

4. Click OK to close the message box and click OK on the Properties dialog.

You now have two control modules, one for the motor and one for the block
valve. You have learned quite a bit, which you will be able to put to use in the
following exercises.

x

If you want to take a break you can close Control Studio by clicking the Close
button in the upper right corner. Before starting the next exercise, simply start
Control Studio from the Start button.
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Exercise 5: Creating a New Module (LI-101) from Scratch

In this exercise, you will use Control Studio to create from scratch a module to
monitor the tank level. The module will have one analog input function block (to
allow reading of the analog input signal) and one output, a promoted parameter.
Promoted parameters are available under the Special Items palette. The promoted
output parameter allows this value to be more easily accessed systemwide.

Four other changes will be made.

m  The IO parameter of the analog input block will be edited to identify the Device
Signal Tag for the level transmitter, LT-1.

m  The OUT_SCALE parameter on the analog input block will be changed from the
default value of 100 to 10,000 to reflect the 10,000-gallon capacity of the tank.

m  The HI_HI_LIM value will be changed to 1000.

m  History collection will be added to the PV of the Al block so that the tank level
can be trended in the Process History View application.

> To create a new module

1. In Control Studio, click the New module button on the toolbar (or select
File | New). The New dialog box appears.

New 21|
Object name:
JUNTITLED ok

[
Cancel |
[

—{" Start From Existing

Browse,..

% Create New

Algarithm type:
Function Block Diagram j

2. Click OK to accept the default settings in the New dialog.

4-20 Getting Started with Your DeltaV Digital Automation System



Control Studio opens with a blank, untitled Function Block diagram.

> To add and modify a function block for analog input

1. Click the words above the palette on the right side of the screen and select 10
from the dropdown menu. A list of function blocks related to I/O appeats.

2. Select the Analog Input (AI) function block from the palette; drag-and-drop it
onto the Function Block diagram.

[UNTITLED] - Control Studio i |Elll|
File Edit View ©Object Diagram Lawout Tools  Graphics  Window  Help
Dk s (MW (MY o]~ #| 64 0P | o2
Erslzzash (40 9y & LS mE |
NNOcCccER d2==8 ‘
L} L} 55
----- LNTITLED: AL :I o I
Al = W =
RS (A anr | . 1
el Dy Alam Click the Palette
- Back Gut CErl+E Detection title or down arrow
Edit Object
to see the palettes
Fitered by: v v v v v ¥ |+ Turne: ilabl p
Alphabetic ICategorized I Kl | Advanced Contral * F snaloq Input =l avallaple.
PETEMEET | DEEL = Alarm Word IO Limit walue | Enshle
ABEMORM_AC. .. Delete Murn Del
ALARM_HYS 0.5 Z =
BAD_ACTIVE e
BaL_MASH Corwert L4
BLOCK_ERR Rename. ..
FIELD AL a
HI_2~CT u] Assign I[fO »
HI_H_acT 0 T :
[N Y] Ann % o Haramerer. ..
LI_I _'I—I < Hide Parameter. .. _,I s
Extensible Parameters. .. — Se_IeCt What S
A Expression, . LI A This? from the
Assign Alarm... context menu to
Block Scan Rate. .. see a brief
description.

3. To find out more about this function block, point to the Al block, click the right
mouse button and select What’s this? from the menu.
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Tip

(Al) Function Block

The Analog Input (Al function block accesses a single analog measurement value and status from an /0
channel. You can configure the channel type for each O channel to be the transmitter's 4 to 20 ma signal or
the digitally communicated primary or non-primary variable from a HART transmitter. This block can run in the
Delta®’ controller ar execute in a Fieldbus device.

The Al function block supports block alarming, signal scaling, signal filtering, signal status calculation, mode
cantral, and simulation.

Analog
Measurement
¥
4 b
HI_HI_LIM
Access H_LIM HI_H_aCT
Analog (0N LO_LO_LiM Slarm HI2CT
Measurment L Lind Detection Lo _LO_ACT
ALARM_HYS—» LO_ACT
|—-FIELD_VAL
a
SMULATE_N [T—o | RY, Status L o]
i : Calc our
I 1 1
SIMULATE I . [ MODE J
FIELD AL
10 OPTS STATUS_OPTS
OLT_SCALE
¥D SCALE

SIMULATE_IMN is the simulated value fror another block that is used by the Analog Input function block if
simulation is enabled.

Note ‘YWhen the Analog Input block is extended to a Fieldbus device, SUBSTITUTE_IN parameter is used as
the simulated value.

ﬁ Reference

To access detailed information, you can click the Books Online (Reference) icon at the end
of the pop-up text. After reading about the function block, click the close button in the
Books Online window to close that application and return to Control Studio.

4.

In the list of parameters, double-click HI_ HI_LIM (or click the right mouse
button and select Properties).

In the Properties dialog box, change the value to 1000 and click OK.
Double-click the IO_IN parameter.

In the Properties dialog box, enter the Device Signal Tag, LT-1 (for the level
transmitter), and click OK. The system selects the default parameter.

In the Parameter list, note that the parameter named L_TYPE (linearization type)
has a default value of Indirect. This must remain Indirect for you to be able to
define the Engineering Units of the input.

Getting Started with Your DeltaV Digital Automation System



8. To set the Engineering Units (EU) and the scale, double-click the OUT_SCALE
parameter.

OUT_SCALE Properties

Parameter name: ok
IDUT_SEALE

Parameter type: Cancel

i)

I Scaling j Filter...

Parameter category:
75 =

r~ Properties

100% zcale:
|1nuun

0% of zcale:
|u

Engineering unit:
[oo =]

Decimal places:

Iq

9. Modify OUT_SCALE as follows:
*  Change the 100% scale from 100 to 10000 (for 10,000 gallons).

*  For Engineering unit descriptor, select gal (for gallons).

10. Click OK.

For our example, we would like to make the output value easy to reference system
wide. Promoting the parameter to the module level allows the value to be referenced
throughout the system as LI-101/PV rather than 1.I-101/AI1/OUT.
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> To add a module-level parameter for output of the process value

1. Select the Special Items palette from the Palette pulldown menu.

2. Select the Output parameter, click the right mouse button, and select What’s
This? from the menu to get a description.

BB Qutput Parameter

To create an output connector to a specific
parameter, drag and drop this icon onto the
drawing. The parameter you identify will
automatically be visible outside of this block or
module as an output connector. That is, if you
use this module or composite inside of another
module, the output parameter appears as a
connectar, You can connect a wire to this output
if it is on a function block diagram.

ﬁ Reference

3. Drag-and-drop the Output parameter onto the diagram to the right of the Al
function block.

A Properties dialog box appears.
4.  Change the parameter name to PV (for process value).

5. Select Floating point with status in the Parameter field, select I/O in the

Parameter category field, accept the default status (it will be overwritten), and
click OK.

The block named PV now appears on the Function Block Diagram.
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> To add history collection to the PV
1. Select the Al block in the Diagram View.

2. In the Parameter View list, click the right mouse button on PV and select Add
History Recotder.

The Add History Collection dialog opens.

Add History Collection : 2=l

General | Advanced

Delta records process data by sampling parameter field values
every sample period. The D ata Representation determines
whether the data will be displayed as interconnecting lines, as
step changes, or automatic depending on data type.

Farameter field path:

IAH POV
Browse... |
V¥ Enabled Dizplay Representation
Sampling period: " Step
B0 sec -

7 Automatic

QK I Cancel | Help |

3. 'The path to the current value for the PV (AI1/PV.CV) appears in the Parameter
field path box. (If this path does not appear here, click the Browse button and
browse for it.)

4. Click Enabled.

5. Click Line as the Display Representation.

Note The line style can be changed in the Process History View application.
6. Use the default value of 60 seconds as the sampling period.

7. Click OK.

Later, we will assign the area (TANK-101) to the Continuous Historian subsystem,
enable continuous history collection on the workstation, and download the
workstation in order to collect and view the history for the field values.
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> To connect the two blocks

1. Click the Connect button on the toolbar. (The focus must be in Diagram
View for this button to be active.)

The pointer changes to a pencil.

2. Draw aline from the Out parameter on the Al block to the PV parameter.

The pencil changes to a * when you are over the right spot for making the
connection.

Tip If you want to rearrange the diagram, you need to change the pointer back to an
arrow. Simply click a blank spot on the diagram or select the arrow button from the
toolbar. Then you can click one of the function blocks and move it. The connector line
moves and resizes antomatically.

Your finished diagram should look like this:

Al
Al =
_|SIMULATE_IN ot - P
#1
10 _IN=CTLRAAC ACO3ACHD FIELD WAL _PCT
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Finishing the LI-101 Module

> To finish the module

We have abbreviated the instructions for finishing the module. If you have forgotten
any of the steps, refer to the details in Exercise 4.

1. Select File | Properties and set the Primary Control picture to TANK101.
2. Assign the control module to the controller.

3. Save the control module in area TANK-101 under the object name LI-101.

When you have finished, close Control Studio by clicking the Close button in the
upper right corner. Do not simply minimize Control Studio. In the next exercise, we
will show you a new way to open Control Studio directly from the Explorer. If you
minimize Control Studio, you will have two copies of Control Studio open.

If you have the DeltaV Explorer minimized, restore it to full size by clicking on its
name in the Windows taskbar at the bottom of your screen. Otherwise, open it from
the Start button.

Exercise 6: Creating a PID Control Loop (FIC-101)

In this exercise, you will use the PID_LOOP module template from the Analog
Control group as the basis for a module to control the outlet flow valve. This time,
you will use the DeltaV Explorer to create the module, assign it to a controller, and
modify most of the parameters.

> To create the control module and assign it to the controller

1. Inthe DeltaV Explorer, select Library | Module Templates | Analog Control |
PID_LOOP and drag it to the TANK-101 area.

2. In the TANK-101 area, select PID_LOOP_1 and rename it to FIC-101.

3. Select FIC-101, click the right mouse button, and select Assign.
Alternatively, drag-and-drop FIC-101 from the TANK-101 area to the controller
object under the Physical Network | Control Network.

4. In the Browse dialog box, select the controller and click OK.
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> To modify the control module

1. Double-click FIC-101 in the left pane to open the module.

2. . If necessary, click the List button to display the contents of the right pane
as shown in the next figure.

3. Select PID1 (the PID loop function block) and make the following changes to
the parameters in the right pane.

.ﬁ'=__Eproring Deltay : i [ m) 1[
File Edt WYiew oObject Applications Tools Help
B R = == - -
d&&u D00 X MEEEE2 2
IA\I Containers ICUntEnts of 'PID1"
1 simulation =] PR aonorM_ACTIVE TomDY_LO_ACT TEINSPECT_ACT  TemoUT_LO_LIM
7 alves-NormalyClosed P ALARM _HYS R CUT_READEA
| Valves-NormallyGpen = ALPHA TR OUT_SCALE
- gl Advancef:l DeFihitions -EARW_HI_LIM .oy
[=-[F System Configuration P LR _LO_LTM ey FTIME
Recipes PREAD_ACTIVE Ty ScAlE
" ie“f | ebratect PR A _MASK ; P RATE
=] onerol raregies
& o AL _TIME oM T ncas_I
Unassigned [0 References = = =
External Phases =EETA TELO_LO_ACT PRRCas ouT
L AREA_A PReias o Lom T EcET
& 101 PR Bkl TN = ow_cuT T LoUT_IN
. ®BKCAL_OUT PR MODE P ROLIT_oUT
MTR-101 : : :
$ xv-101 ®6L0CK_FRR P L_chp PR SHED_OPT
- LI-101 P EvPass PEL_HYST T SHED_TIME
-4l FIC-101 P cas_In TENL_MINMOD TR SIMULATE
{5 I CONTROL_OPTS TR L_TEAND T S IMULATE_IN
E-dagfly Physical Nebwork =20 _HI_BCT = our )
ﬁ commissioned Nodes R0y _HI_LIM TRoUT_HI_LIM Psp_FTIME
[z Control Metwork -
Kl I» < | |
For Help, press F1 |User: ADMINISTRATOR. (36 objectis) |Configure &l |Dowsrload &z

a.  Double-click IO_IN. In the Properties box, enter the Device Tag of FT-1.
b. Double-click IO_OUT and enter the Device Tag of FY-1.
c.  Double-click GAIN and change the value from .5 to 1.

d. Double-click RESET and change the value from 10 to 3 (that is, 3 seconds per
repeat).

e. Double-click PV_SCALE and change the Engineering unit desctiptor to GPM
(gallons per minute).
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4. In addition, note these default settings for other parameters:
*  On the CONTROL_OPTS (control options) parameter, Direct acting is not

selected, meaning that it is set as reverse acting.

*  Onthe IO_OPTS (I/O options) parametet, Increase to close is not selected,
meaning that it is set as increase to open.

Looking at the Module in Control Studio

Now let’s take a look at the module in Control Studio.

> To open the FIC-101 module for further editing in Control Studio

1. Select FIC-101 in the DeltaV Explorer.

2. Click the right mouse button and select Open | Open with Control Studio from

the context menu.

Control Studio opens with module FIC-101 preloaded.

3. Resize the individual views as necessary so that your screen looks similar to this:

[TANK-101/FIC-101] - Control Studio N [ 53
Ele Edit Yiew Object Diagram Layout Tools Graphics ‘window Help
Ap = # e
D0k - (am [ M [~ EEEF o2 |
E2SZSE(Th 40009 @y b lwE |
~wOdoo =
& FIC-101 PID1 ﬂ Specialitems |
Simple PID ooy =
This module is intended to ke used with input and output Device Sional Tags
Acdtional blocks may be arded, e g. when the canlrolled variable is to be Ty
characterized or selected. stam Bloc
PID
PID1 ]
ecam micaour | Input
leasn out | Parameter
_IFF_uaL
et [ T [ o
It e S v v
i _lsmutsTe M Intemal Fiead
Alphabetic |CE¢EBD,.M| Paameter
CITRIN_D
Parameter | petaut [ L Y
ABNORM_AC... False o .
BAD_ACTIVE  False _|J Intemalwits o |
_ a D B
BLOCK_ERR 4 L =
EXEC_TIME a Alarm ‘ Wior | State ‘ Parameter Limit walue ‘ Enable ‘ Ireverted ‘ |~
MCOMMAND | In Sarvice DV_HLALM  DEY PID1DY_H_ACT O Felse  Falss
MERROR DV LO_ALM  DEY FDIDY_LO_ACT 0 False  False
MSTATE In Service HILALM HiGH PIH_ACT a5 True  False
METATUS HI_HI_ALM HiHI PDIHI_HLACT 100 False  False
WERSION 1 Lo_ALN Lo PDALO_ACT 5 True  False
v » LOLO ALM  LOLO PIDIAO LO ACT O False  False =
4 | 3
|Assigned to: CTLR1 [ fum | v

For Help, press F1
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Modifying Alarms for the PID Loop Module

Alarms are used in the DeltaV Operate application (in run mode) to notify operators
about changes in the process that might require their attention. Alarms are visible on
an alarm banner at the bottom of the operator picture, as well as on any Faceplate
pictures or other pictures that are set to show alarms.

Alarms have been set up in the PID_LOOP template which we used as the basis for
the FIC-101 module. Take a closer look at the alarms that appear in the Alarm view,
the bottom pane in Control Studio.

Alarm | ‘Wiord State Parameter Limit walue Enshle | Inverted Priority | %P1 parameter
D _HI_ALM DEY PIDADY _H_ACT 0 Falze Falze ALY PIDMISP
D' LALLM DEY PIDADY _LO_ACT 0 Falze Falze ALY PIDMISP
HI_aLh HIGH PICA HI_ACT 93 True Falze WAR...  PIDPY
HI_HI_ALM HIHI PICAHI_HI_ACT 100 Falze Falze CRITL..  PID1PY
LO_ALM [Re PIDALO_ACT 5 True Falze WAR...  PIDPY
Lo Lo AL LOLD PIDALO_LO_ACT 0O Falze Falze CRITL..  PID1PY
PWBAD_ALM ICF PIDBAD_ACTI.. True Falze CRITI..

4] | i

Oanly three of the alarms, HI. ALM, LO_ALM, and PVBAD_ALM are enabled. For
the example, you will modify the HI_ALM slightly to change the value from 95 to 90.
This means that an alarm will be activated if the flow goes above 90 gallons per
minute.
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> To modify the alarm

1. Double-click HI_ ALM (or select HI_ALM in the Alarm View, click the right
mouse button, and select Properties).

Alarm properties x|

General | Advanced

Alarm name: Alarm type:
IHI_ALM
PFricrity: Alarm word:
|WARNING 4| [FiEH
i~ Alarm Characteristics

¥ Enabled | Irerted
~ Related P.

Alarm

IPIDHHI_AET Browse... |

Limit parameter:
IPIDHHI_LIM

Lirnit vwalue:
|95

QK I Cancel | Help |

2. Change the Limit value from 95 to 90 and click OK.

Finishing the FIC-101 Module

> To finish the module

You have already named the module and assigned it to the controller.
1. Set the Primary Control picture to TANK101.

2. Save the module.
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Exercise 7: Modifying the Motor Module (MTR-101)

Eatlier in this chapter, in Exercise 2, you created the MTR-101 module in the
Explorer by copying the MTR_11_ILOCK template to the TANK-101 area. In this
lesson, you will open the module for editing in Control Studio. This module looks
complex at first, but becomes more understandable as you look at the individual parts.

Tip If you have access to a printer, you can print ont the diagram, which includes
Configuration Tips. Select File | Print and choose the diagram box.

The motor module, shown later in this exercise, includes these function blocks, all of
which are from the palette group named Logical:

m  Eight Condition blocks (CND)

m  Boolean Fan Input (BFI) block

m Logical And (AND), logical Not (NOT), and logical Or (OR) blocks
m Device Control (DC) block

The CND, BFI, AND, NOT, and OR blocks are used to specity the interlock logic.
The DC block is for motor control.

Some of the things you will do in this exercise are:

m Delete the excess condition blocks.
m  Specify the interlock conditions using the remaining three condition blocks.
m Specify the Device Signal Tags for the input and output parameters.

m  Change the Detail picture associated with this module to one that has three
conditions rather than eight.

> To open the module for editing

L
1. In Control Studio, click the Open button (or select File | Open).
The Browse dialog box appears.

2. Select Modules in the Object Type field.

3. If TANK-101 is not in the Look in field, open the pull down list and select
Control Strategies. In the large center box that lists the contents of Modules,
double-click TANK-101.
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Look in: [ g TANK-101 =l 5 A=

FIC101

Open

Cancel

Pl

Help

Object Mame: IMTFH m FEind... |

Object Type: IModuIes j

[~ Open as Bead Only

4. Select MTR-101 and click Open.
The MTR-101 module is displayed in the Diagram view.

5. @ Enlarge the Control Studio application window to its full size by clicking

the Maximize button in the upper right corner.

6. Change the palette to Logical so you can easily access the descriptions for the

individual blocks.

(Remember, you can point to a palette item or a function block on the diagram, click

the right mouse button, and select What’s This? for a description.)
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Removing the Excess Condition Blocks

Although it does not matter if there are unused condition blocks on the Function
Block Diagram, it will improve the appearance to delete the ones that will not be
needed. You can remove the excess condition blocks and their connecting lines by
selecting one or more than one and pressing the Delete key. To select more than one,
click them while holding the Shift key, or drag a selection box around the whole

group.
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> To remove the excess condition blocks

1. Place the mouse pointer outside the upper left corner of CND4.

2. Click and hold the mouse button, then drag to include the lower right corner of

the CND8 box.

DISABLE [
#3 |

CHD
cups
out o[

DISABLE [
—

]

——r

Iom_ua
[ IN_D#
["IN_Ds
[ IN_D&
[ IN_D7
[ IN_Ds

[~ ARM_TR&P

#4
|

chos

out o[ —

ChiD L S

Remaove unused CHD
connectors on the BF
Detail Dizplay name (F
number of interlock co
CHD blocks are used
DL_DT&to DL_DT3.

DISABLE [
#3

ChiD

cuos

out o[

DISABLE [
#5

ChiD

cho?

out o[ ———

DISABLE [
#7

ChiD

cuos

out o ———

DISABLE [
#5

The boxes named CND4 Through CNDS8 should be selected. If not, click a blank
spot and try again.

3. Press the Delete key to delete the selected items. (Or click the right mouse
button and select Delete from the context menu.)

4. Click Yes when asked to confirm the deletion.

The blocks and connection lines are deleted.
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Specifying Conditions with the Expression Editor
The motor should shut off if any of the following three conditions occurs:

m  The block valve is closed.
m  The tank level is less than 100 gallons.
m  The regulatory valve is less than 5 percent open.

Now we need a way to specify these requirements. The condition blocks serve this
purpose. Each condition will have associated with it an expression that identifies the
condition precisely in mathematical or logical terms. Expressions are made up of
operands, operators, functions, constants, and keywords.

Two guidelines for writing an expression for a condition are:

m  The expression must end with a semi-colon ;).

m  Parameter values are enclosed by single quotes ().
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The DeltaV system provides an Expression Editor to help you define these
expressions. After you have entered an expression, the Expression Editor checks the
syntax, indicates problems, and identifies any unresolved parameters. The Expression
Editor is accessed through the Object menu or context menu (right mouse click) for
Action, Calculation/Logic, and Condition function blocks. The dialog box for the
Expression Editor looks like this:

Il CND1 Expression | |

5
x

Expression:

0K

1
Cancel

Parse

BEEE
Bl B[S El

Load...
Save...

| Frint
— Help
AND OR |

Inzert Intemnal
Parameter...

dilild s

Inzert External
Parameter...

Inzert Mamed

Parzer output:
SELSTR..

LOGEVEMNT...

Inzert Alias...

FLEETR

The Expression Editor inserts the characters shown in the following table when
constructing expressions. If you type the expressions without using the Expression
Editor, you need to use these characters in the same way.
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Table 4-1 Characters for Constructing Expressions

Characters Use Example

/ Precedes a reference to an internal
parameter (one within the current module).
Use the Insert Internal Parameter button to
browse for these parameters.

N Precedes a reference to an internal
parameter up one block level. Use the Insert
Internal Parameter button to browse for
these parameters.

1 Precedes a reference to an external 'IIXV-101/DC1/PV_D.CV'
parameter (one within another module). Use
the Insert External Parameter button to
browse for these parameters.

## In Batch processing, used to enclose an
alias.

Used to separate a named set from the ‘vlvnc-sp:OPEN’
named set value.

= Used to assign values. Step actions use this 'SP":='SFCCTRL:IDLE'
operator. The value of the right operand is
assigned to the left operand.

= Used to compare values. Similar operators 'SP'='SFCCTRL:START'
include >, <, >=, <=,I= (not equal to), <> (not
equal to). Transitions use these operators.

+ Used for addition of numeric values or for
concatenation of strings.

v Single quotes are used to enclose
parameters.

. Double quotes are used to enclose strings.

; Used to continue action statements on
subsequent lines of the Expression Editor.

Parameter Tagnames

Parameter values are defined by their tagnames (tags, for short) in the form:
module/function block/parameter

When identifying parameter tags, you can build the tags from scratch by typing them
in or you can use the parameter browser, which is a tool for searching the database.
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Interlock Conditions

In this procedure, we will use the Expression Editor to specify the interlock

conditions on the three condition blocks.

To specify the first interlock condition (the block valve is closed)

1. Click the Arrange Windows button on the toolbar (or select Window |

Arrange Windows) so that you can see all the views again.

2. Select the block named CND1.

3. Click the right mouse button and select Expression from the menu to open the

Expression Editor.

4. Highlight and delete the default first line of FALSE.

5. Click the Insert External Parameter button. This button browses for parameters

that are external to the current parameter.

The Browse dialog box opens.

6. Double-click TANK-101.

Look it [, TANK-101 =l A=

o FIC-101
L1101

()8

Help

Object M ame: I

Object Type: I tModule Parameters j

ed e
Lo |
/101 Cancel |
_ tep |

7. Double-click these items in each succeeding level: XV-101, DC1, PV_D and CV.

The Expression Editor assembles the tagname and puts it in the Expression box.

«—2>

8. Click or type

9. Click Insert Named State, browse for the named set vlvnc-py, select the state

CLOSED, and click OK.
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10. Type a semicolon at the end of the expression.

The completed expression now reads as follows:
"//XV-101/DC1/PV_D.CV*" = "vlvnc-pv:CLOSED";

XV-101 is the module for the block valve; DC1 is the function block; PV_D.CV is the
current value for the process value; and CLOSED is one of the states in the named
set, vlvnc-pv. The expression indicates that an interlock should occur (the motor
should shut off) if the block valve is closed. (A named set is simply a way to define
names and equate them to integer values. Named sets are defined in the DeltaV
Explorer, under System Configuration | Setup.)

Hl CND1 Expression oy | |
Espression:
1 /XV-101/DCL/PY_DL OV = 'wlvne-pwi CLOSED' »

h=3

iln}

o

el el L L
slale Lol L L

Inzert Internal
Pararneter...

Inzert External
Pararneter...

Inzert Named

Parser autput:
SELSTR...

Parsing completed
Download size = 59 bytes.

LOGEWENT

Insert Alias.

HEEATN

11. Click Parse.

The Expression Editor checks the syntax. If there are any errors, correct them.

12. Click OK.
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> To specify the second condition

1. Select the CND2 block and use the Expression Editor to specify the interlock
condition as:

*//L1-101/A11/PV.CV*< 100;

LI-101 is the control module for the level indicator. Al is the analog input
function block. PV.CV is the parameter for the analog input current value. The
expression indicates that an interlock should occur (the motor should shut off) if
the tank level goes below 100 gallons.

2. Click Parse, correct if necessary, and click OK.

> To specify the third condition (the regulatory valve is less than 5 percent open)

1. Select the CND3 block and use the Expression Editor to specify the interlock
condition as:

*//F1C-101/PID1/PV.CV" < 5;

FIC-101 is the module for controlling the outlet flow (regulatory) valve. PID1 is
the loop function block, and PV.CV is the parameter indicating the current state
of the valve (percent open). The expression indicates that an interlock should
occur if the valve is less than 5 percent open.

2. Parse the expression and click OK.

> To specify the DSTs for MTR-101
1. In the Function Block diagram, click the Device Control function block, DC1.

2. In the Parameter window, double-click the IO_IN_1 parameter. (This is the
parameter for the run status signal.)

3. In the Properties dialog box, type XI-1 in the Device Tag field and click OK.

(If you have configured the controller and I/O channels, as described in Chapter
8, you can browse for the Device Tag under the controller.)

The parameter field is automatically set to the correct parameter,
FIELD_VAL_D.
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4.  Double-click the IO_OUT_1 parameter. (This is the output signal from the

Discrete Loop block to the field device.)

5. In the Properties dialog box, type ZX-1 in the Device Tag field and click OK.

The parameter field is automatically set to OUT_D.

Finishing the MTR-101 Module

To finish the module

1. Open the Properties dialog and set the Primary Control picture on the Displays
tab to TANK101.

Note that this module has two predefined pictures: DL,_DT8 for the Detail
picture and DL_FP for the Faceplate picture.

2. Change the Detail picture to DL_DT?3 to match the number of conditions.
3. Assign the control module to the controller.

4. Save the control module by clicking the Save button. (The module has already
been named.)

5. Minimize Control Studio by clicking the Minimize button in the upper right

corner.

Exercise 8: Creating a Sequential Function Chart

Sequential Function Charts (SFCs) are types of module algorithms that are useful for
controlling time-event sequences, such as startup or shutdown of a process. SFCs are
made up of steps and transitions. Steps contain a set of actions. A transition allows a
sequence to proceed from one step to the next when the transition condition is true.

Each time the SFC scans, the system evaluates the active steps and transitions. When a
transition evaluates as True, the step prior to the transition is made inactive and the
step following the transition becomes active.

There are no predefined module templates for SFCs since process sequences are
highly individual. In defining an SFC, you may find it helpful to first define the steps
in the process, and then identify the conditions that must be met before proceeding
from step to step.
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The Sequence for the Tank Process

For the tank process, you will create an SFC to control the tank discharge. As a way to
start and stop the SFC, you will create an SFC parameter called SP that the operator
will be able to change. The SP will be manipulated with a named set called SFCCTRL.
A named set defines names and equates them to integer values. For the tank example,
you will create the named set with two values: 0=IDLE and 1=START.

Following is a suggested sequence for the tank discharge application.

Step 1: Stop (that is, set the SP to IDLE).

Transition: Wait for the user to change the SP to START.

Step 2: Put the flow loop in auto mode and set the setpoint to 50 gpm.
Transition: Wait for the regulatory valve to be 30% open.

Step 3: Open the block valve.

Transition: Confirm that the block valve is open.

Step 4: Start the pump.

Transition: Confirm that the pump has started.

First, you will create the named set, SFCCTRL, in the DeltaV Explorer. Then you
will go to Control Studio to create the module containing the Sequential Function
Chart.

> To create the named set

1. Open (or restore) the DeltaV Explorer.
2. Select System Configuration | Setup | Named Sets.

3. Point to Named Sets in the left pane, click the right mouse button and select
New Named Set from the context menu.

A new entry, NamedSet# (where # is the next number available), is added to the
end of the list of existing named sets. The entry is in an edit box, ready to be
renamed.

4. Type the new name, SFCCTRL, and press Enter.

5. Double-click SFCCTRL (or select SFCCTRL, click the right mouse button, and
select Properties from the menu).

The Properties dialog box appears.
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6. Type Sequence Control in the description box.

SFCCTRL Properties

Object type:  Mamed Set

x

Modified: Feb 28 2005 1:21:37 PM Cancel
Modified by: ~ ADMINISTRATOR
Referenced:  Yes

Description:

Sedquence Control|

Mamed states:

Mame | Walue | Wisible | Fieferenced | Uszer Selectable Add... |
Todify.. |

Eename... |

Eeferences... |

Delete |

7. Click Add.
The State Properties dialog box appears.

8. Type IDLE in the Name box and click OK.

Note Named sets are case-sensitive. They may be defined using uppercase or lowercase
characters, but all future references to the state must be as originally defined.

State Properties ﬂll
IIDLE
Cancel |
W alue:

Referenced: Mo
IV Visible
¥ User selectable

9. 'To add another state, click Add.

10. Type START in the Name box and click OK.
The Properties dialog box now has 2 named states, IDLE and START.
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SFCCTRL Properties ed e

Object type:  Mamed Set 0K |
Modified: Feb 28 2005 1:21:37 PM Cancel |
Modified by: ~ ADMINISTRATOR

Referenced:  Yes

Description:

Sequence Control

Mamed states:

Mame | Walue | Wisible | Fieferenced | Uszer Selectable
IDLE 0 es Mo es

START 1 es Mo es Modify... |
Eename... |

Eeferences... |

Delete |

11. Click OK to save the set and close the dialog box.

12. Minimize the DeltaV Explorer.

Creating the SFC Module

Now you are ready to create the Sequential Function Chart. Here are the things you
will do in the following exercises:

m  Create an SFC module.

m  Add a parameter, SP, to the module to let the operator change the state from
IDLE to START.

m  Add the steps and transitions to the SFC.

> To create a Sequential Function Chart
1. Restore Control Studio by clicking its button on the Windows task bar.
2. Click File | New.
3. In the New dialog box, select Control Module or Template as the Object Type.

4. Select Sequential Function Chart as the Algorithm Type and click OK.
A new SFC diagram opens, with a single step, S1.
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[UNTITLED] - Control Studio
File Edit Yiew Tools Diagram Layout Graphics Window Help

U2k = ‘E%JIHG “100% oA E4€ D RaSZE:

\NOCcEHRI| ==& ‘ o iif 12

4009y &y hefla |
. R | UNTITLED @Sl ﬂ AlSFC Itemns I |
Hierarchy View N e
Diagram View | St pames
I — |
SFC Item Palette
i = | Intemal Read
Alphabetic |Qategorized I Parameter
Parameter Defau «
Parameter View ABNORM_AC... Falze K| =
. . :ﬁ;oiiz\\i: ;:::e Alarm WWord State Parameter Action |
Step Action View BLOoK ERR I
Alarm V|eW COMMAND Start{ _| ‘
T _’l_l | | e |
For Help, press F1 |Assigned to: <unassigned: l_ MM v
> To add the SP parameter

1. Click in the Parameter View, click the right mouse button, and select Add from

the menu.

The Properties dialog box appears.
2. Type SP as the Parameter Name.

3. Select Named Set as the Parameter type.

4. For the Named set and Named state, browse and select SFCCTRL |IDLE.
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PARAM] Properties - 2=

Parameter name:

ISP

Parameter type: Cancel

I Mamed Set j

Pk

Eilter...

FParameter categary:
| [ |

[~ Restore parameter value after restart

 Properties

Mamed zet:

ISFECTHL

harmed state:
JIDLE =l

[ &llove named set changes for new instances

5. Click OK. The parameter is added to the module.

> To create a step action in the SFC

1. In the Diagram View, select the step box named S1.
2. Click the name, §1, and change it to STOP_AND_WAIT.

3. In the step Action View (in the lower right corner), click the right mouse button
and select Add.

The Properties dialog box appeats.
4. Enter the Step Description: Stop and Wait.

5. For the Action type, select Assignment. (This type assigns the result of an
expression to a destination.)

6. For the Action qualifier, select Pulse.
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A pulse action of any type means the action is only active on the first scan when
the step goes active. Thus, the assignment statement is evaluated and the
assignment made on the first scan through the step actions when the step goes
active. After the first scan, the assignment destination retains the assigned value;
it is not rewritten for each scan.

7. To set the setpoint to the IDLE state, type the Action expression:

'SP":='SFCCTRL:IDLE'"; (Remembert, named sets are case-sensitive.)

Al Properties x|

General | Confirm |

Dezcription:

IStUp and Wait

Tupe Qualifier:

IAssignment j IP Pulze j
Delay

@ Time value IU

" Expression
Expression Assistant |

Action expression:
'SP'="8FCCTRLIDLE,

0K | Cancel | Print | Help |

An alternative is to click the Expression Assistant button to open the Expression
Editor to define the Action expression. (The Expression Editor was used earlier
to define the interlock conditions for the motor control module.) Click the Insert
Named State button in the Expression Editor to define the Action expression.

8. Click OK on the Properties dialog box. If necessary, make any corrections, and
click OK.

9. Select the step action (A1) in the Step Action View, right-click and select
Rename, and change the name to SET_TO_IDLE.

Giving the step actions meaningful names instead of A1, A2, etc., helps you
identify a particular action you may want to modify.
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> To create a transition in the SFC

1. From the palette of All SFC Items, click Transition, drag to a point below
the box named STOP_AND_WAIT, and release the mouse button.

A plus sign named T1 appears.

2. Click the right mouse button and select Properties (or double-click the
transition).

The Properties dialog box appears.

3. Enter the transition description (Wait until Start), open the Expression Assistant
and build the condition statement:

'SP'='SFCCTRL:START'

T1 Properties ﬂﬂ

0K

Description: |
iait urtil Start Cancel |
i~ Transition Condition Frint |

‘SP'="SFCCTRL:START

4. Click Parse on the Expression Assistant. Correct, if necessary, and click OK on
both dialogs.

5. Rename the transition to WATT UNTIL_START.
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> To complete the Sequential Function Chart diagram

1. Repeat the procedures for adding steps and transitions using the information in
Table 4-2, which follows. (Drag-and-drop Step and Transition icons from the
palette or use the Sequence item on the palette to automatically add multiple steps
and transitions in one operation. Use a Termination icon for the last transition.)

Tip Select Tools | Diagram Preferences and check Display Grid and Snap to Grid to help
you line up the SEC objects on the diagram.

Note In the excample, all Action Types are Assignment; all Action Qualifiers are Pulse,
exccept for Action 2 in Step 2, which has an Action Qualifier of Non-stored. (The reason
25 that if Action 2 Step 2 were Pulse, it might not get set because it waits until the actnal
mode is Anto. 1t would fail on the first try and never be set.)

2. Use the Connect Mode tool to connect the steps and transitions in order.

3. Change the step and transition names by clicking the right mouse button,
selecting Rename, and typing the Name listed in the table.
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Note

Read the table footnote for important information about statement syntax.

Table 4-2 Actions and Transitions in the SFC
Step/Transition Name Action Text or Condition Text* Description
I:I S1 STOP_AND_WAIT 'SP":='SFCCTRL:IDLE"; Inhibits startup sequence
(until the user changes the
SP to START).

Ii Tl WAIT_ UNTIL_START 'SP'='SFCCTRL :START' Waits until operator selects
START. If SP is START,
proceeds to the next step.

I:I S2 SET_FLOW_RATE Al: '//FIC-101/PID1/MODE. Sets the flow loop to
TARGET":= AUTO; AUTO.
A2: '//[FIC-101/PID1/SP":=50; Sets the setpoint at 50
(Action Qualifier is Non-Stored.) GPM.

Ii T2 WAIT_FOR_OUT_30 '//FIC-101/PID1/OUT" > 30 Waits for the regulatory

valve to be 30% open.
I:I S3 OPEN_BLK_VLV '/IXV-101/DC1/SP_D"=1; Opens the block valve.
Ii T3 WAIT_VLV_OPEN '/IXV-101/DC1/PV_D'=1 Confirms that the block
valve is open.
I:I S4 START_PUMP 'IIMTR-101/DC1/SP_D":=1, Starts the pump.
T4 WAIT_PUMP_START '/IMTR-101/DC1/PV_D'=1 Confirms the pump
? started.
* IMPORTANT: Step actions use a special assignment operator (:=) and end with a semicolon (;). Transitions use an equals
sign (=) to indicate that when the condition is true, the next step should be made active. Parameter values are enclosed in
single quotes.
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The finished SFC looks like the following;

[STOP_AND_WWAIT

WAIT_UNTIL_START

SET_FLCW_RATE

WAIT_FOR_OUT_30

OPER_BLK_WLY

VWAIT LY _OPEN

START_PUMP

VHAIT_PUWP_START

Finishing the SFC Module

> To finish the SFC

1. Select File Properties and set the Primary Control picture to TANK101.

2. Click the Assign to Node button on the toolbar and assign the SFC module to
the controller.

3. Click the Save button and save the SFC module as SFC-START.

4. Close Control Studio by clicking the close button in the upper right corner.
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Exercise 9: Downloading the Modules

Now that the control modules are all defined, you need to download the control
strategy to the controller, assuming you have a controller configured. If you are
working with a controller placeholder, you can assign the modules to the
placeholder, but you cannot do a download.

There are several different levels of downloads. In the DeltaV Explorer, you can
download:

®  individual modules
m the controller node

m  the control network, including the workstations and controllers

Important  Ifyou are working on a system that is controlling a process, it is recommended that you
do not perform any downloads for this tutorial unless yon understand the impact of doing
so.

Note You must load and assign the controller licenses before downloading the modules to the
controller. Loading and assigning licenses is described in Chapter 8.

> To download the modules

1. Open (or restore) the DeltaV Explorer and open
System Configuration | Physical Network | Control Network | CTLR1 (or
your controller name) | Assigned Modules. (This shows you all the modules
you have assigned to the controller.)

2. Point to Control Network, click the right mouse button, and select Download
| Control Network.
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Explore
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Setup Data

Werify without download
-1

Diagnose Changed Setup Data
! USALST-DON Configure IO Controller Cold Restart Memary
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3. When asked, confirm that you want to proceed with the download.

4. When asked, confirm that you want to check the configuration.

A window opens to show you the progress of the download and to let you know
when it is complete.

Download complete

The items you selested are being downlosded. The
download process is fully automatic. *rou can stop
the download process by clicking the Cancel Button
w/hen the download completes, the items you
selected will be updated to indicate their status.

} CTLR1: Enumeration Sets |
v Creating Log File CTLR1: Network Configuiation Parameters
CTLR1: 101
CTLR1: CO1

v Performing Upload Checks [y
CTLR1: C03
v Pertorming Pre-download Checks CTLR1: CO4
CTLR1: REMID

1: M

CTLR1: CONT
CTLR1: FIC-101
Werifying Configuration CTLR1: LI-107
CTLR1: MTR-101

Perfarming Dependency Checks

CTLR1: SFC-START
CTLR1: Xv-101

CTLR1: End Dowrload
Downloading Data download finished
Updaling download status

v
v Generating
v
v Update complete

Updating Download Status

1002

ReDovnload | Cancell |

5. When the download is complete, click Close.

6. Close the DeltaV Explorer and any other DeltaV applications you have open.
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A Look Ahead

That’s it for creating and downloading the control strategy. You have created the four
control modules needed for the tank application and the sequential function chart
module for automating the process.

In the next chapter you will learn about the DeltaV operating environment and how
to create the operator pictures.
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Chapter 5

Important

Creating Operator Pictures

In this section you will learn how to use DeltaV Operate in configure mode to create
an operator picture (TANK101) for the example process system. Before creating
process graphics, you need to understand some things about the DeltaV Operate
application—to learn the importance of designing for the operating environment. Later you
will see the finished picture from the operator’s point of view.

There are a few things you should know and a few rules that you must follow when
designing operator pictures. Pay particular attention to the paragraphs marked
Important.

The DeltaV Operate application has extensive online documentation in the DeltaV
Books Online. If you will be using this application, you will want to become familiar
with the full range of features it provides. This tutorial only touches the surface.

One very helpful feature is the ability to toggle between the two DeltaV Operate
modes: configure and run. While you are creating a picture in configure mode, you
can preview the picture in run mode. This lets you test the elements of the picture,
such as links and push buttons, as you create them.

The DeltaV Operating Environment

Creating Operator Pictures

It is important to understand the operating environment for a DeltaV process system
before you start creating pictures to be used in that environment. The DeltaV Operate
application functions in two modes:

m  Configure mode — used to create pictures

m  Run mode — used to run pictures in the DeltaV Operate application

Let’s start by taking a look at the standard DeltaV operator desktop, as seen in the
DeltaV Operate application in run mode.
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33 Delta¥ Operate (Run)

o [m] 1]
Mudule | Main: mam _| Username: ADMINIS ATOR ‘12:4ﬁ:ﬂ7PM KT

R TP ol S 1= =

Main window

&2 e

7

Main template predefined buttons

Photo, process graphic, trend chart,

Alarm Banner
window

1 [ il li] li] |i| & | g | 2

or other type of display—each
created with the Main template and
saved as a picture file.

| \ | | 77 G
Far Help, press F1 PR wm [ s

This desktop was designed specifically for use with DeltaV process systems. It is made
up of three windows: the Toolbar window, the Main window, and the Alarm Banner
window. The Toolbar buttons provide single-click access to important pictures,
directories, and other applications.

Important  _Although it is possible to add, modify, or delete buttons from the Toolbar and make

other changes to the operator desktop, it is recommended that you do not do any

customization until you are thoronghly familiar with the purpose and function of all its
elements.

The Alarm Banner at the bottom of the desktop also has important predefined
functions. The five big buttons are used to notify the operator of the five highest
priority alarms that have been activated. When an alarm is tripped, the name of the
associated control module (such as XV-101) is displayed on one of the alarm buttons.
By clicking one of these buttons, the operator goes directly to the appropriate process
graphic for taking action on that alarm (the Primary Control picture and/or the
Faceplate picture). The Alarm Banner also includes a node monitor button to let you
monitor the current status of your controllers and workstations.
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Important

Creating Operator Pictures

You may remember that we assigned a Primary Control picture to each control
module as one of the finishing steps. For modules created from library templates,
Faceplate pictures are predefined. A little later you will learn more about the Alarm
Banner and how to acknowledge alarms.

The Main window is where the operator views a main picture, which is typically a
process graphic that provides a view of the process or equipment. A main picture is
any picture created using the Main template. The Main template has some predefined
features, such as a small toolbar (with five buttons) in the upper left corner. The
template also contains some picture commands that are required by the DeltaV
environment.

Even in relatively small process systems, there are likely to be a number of main
pictures. Each main picture is created and saved as a picture file with its own unique
name.

The most important thing to remember about main pictures is that they must start from
the predefined template named Main. Only subordinate pictures, such as pop-up
messages to operators, should be created without using the Main template. If you create a
new picture file from scratch or use a different template as a basis, much of the Deltal”
Operate environment will not work.

Developing a Picture Hierarchy

A process application normally has a number of linked pictures, such as plant
ovetrview, process monitoring, system status, alarm summary, and trend pictures.
There may also be pop-up windows for things like operator messages and help.
Therefore, in addition to creating individual pictures, you will need to develop a
system for linking pictures so that operators can easily get to the one they need.
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Important

The Overview Picture and the UserSettings File

The DeltaV system starts you off with an Overview picture that you can tailor to fit
your application. Generally, the Overview is used as the top level in the hierarchy. You
can add pushbuttons to the Overview that let you link to other pictures. You can even
use a photograph or drawing with hotspots (rather than pushbuttons) that link your
Overview to other pictures.

The design of your Overview picture is limited only by your imagination. Here is an
example:

df Delta¥ Dperate (Configure) i = 3]
File Edit Workspace Objcct View Insert Format Window Help
s N = S

§65] 25 [0 02T | B | 21| || |

Show Hot Spots [

A ¥ N 4
m || |o«|c|ala] | Dfm|=]om[] o]

For Help, press F1

Configure |G v

The Overview picture has its own button on the Toolbar, so no matter how deep an
operator gets into the hierarchy of pictures, it is always easy to get back to the Overview.
This is one reason why you should put some thought into your Overview picture and how
to matke it useful for navigating to other important pictures.

The Overview picture has initial text explaining how to rename the Overview picture
by editing the file UserSettings (or User_Ref) in the Standard folder in the system tree.
This file is for advanced users who want to rename the Overview, set up the Display
History List with a predefined list of pictures, modify or add global variables, and do
other tasks that define the operator’s startup environment. It is beyond the scope of
this introductory manual to go into this in detail. To learn more about the
UserSettings file and global variables, refer to Books Online.
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Important

Creating Operator Pictures

Navigating to Other Pictures

When you set up navigational tools, the new picture should in most cases replace the
current picture loaded in the Main window. The operator should not have more than one
main picture open at a time.

Here are some of the ways operators can move from one picture to another.

[ ] Each picture can have a Next Picture and Previous Picture defined for
it. The operator can easily jump to those pictures using the forward and back
arrows in the upper left corner of a picture created with the Main template.

Main: IT.-&.NK'I a1 :I The Main field above the

tools on the Toolbar shows the name of the current main picture. The button
next to the Main field opens a History List. Simply click a picture in the list to go
to that picture. The list can be predefined and locked to show only a select group
of pictures or it can be set up to act as a “most recently used” list that is updated
with each new jump.

= . ,
m The operator can use the Open button to replace the current picture in the
main window with the selected picture file.

m  There can be buttons or other hotspots that activate a jump to a new graphic. The
hotspot can be a word, an icon, a section of a photograph, or whatever you want
to use as a visual clue to the jump’s destination.

L

m  (Clicking on an alarm button in the Alarm Banner immediately replaces the
current main picture with the Primary Control picture for the module and pops
up the Faceplate picture for the module indicated on the button.

The Alarm List picture is available through a Toolbar button.
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Switching Between Configure and Run Modes

We mentioned earlier that you can switch to run mode from configure mode. You do
this by selecting Workspace | Switch to Run or pressing Ctrl/W. (To return to
configure mode, click the right mouse button and select Quick Edit or press Ctrl/ W)

The appearance of the DeltaV Operate window in run mode is dependent upon
settings that you make in configure mode. There are security settings that allow you to
secure the run-time environment and choose the specific actions that you want to
restrict. For example, you can restrict the operator from closing the current picture
and switching to another application. Click Workspace | User Preferences and select
the Environment Protection tab. Select the Enable Environment Protection
checkbox and then select the options that you want to enable.

There are DeltaV User settings that allow you to control how DeltaV Operate
opens in run mode. Click the DeltaV User Settings button on the toolbar to access
these settings. Experiment with these settings and refer to the online help and to
Books Online for more information.

So, for now, when you switch to run mode, do not be concerned if your pictures do
not look exactly like the images in this chapter.
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Getting Started with DeltaV Operate (Configure Mode)

Let’s get started now with DeltaV Operate in configure mode.

> To launch DeltaV Operate in configure mode

1. Click Start | All Programs | DeltaV | Engineering | DeltaV Operate Configure.

Note You can Press Ctrl+W or select Workspace | Switch to Run to switch to Operate run
mode. To return to configure mode, press Ctri+W or right-click and select Quick Edit.

Note The User Preferences dialog (accessed by clicking Workspace | User Preferences)
provides means to define the Deltal” Operate start environment. To ensure security in
your plant, it is very important that you carefully develop your security scheme before
mafking changes to the start environment. Refer to the online help and Books Online for
more information before mafking changes to the User Preferences dialog.

DeltaV Operate (in configure mode) opens with a blank drawing. In addition to the
menu bar and toolbars, the window is made up of a system tree and the work area.

101 x|

Do G Wolpwn oo e o foms, grde tb

D | o | | 40 2 b | % |asey

1 rresce | A [ Al#|n| Al 0| r|e e e T K ™ O ™ e L
i ’ 2|
System tree ——

Work area

oo ae e Q| or] B3]

BT e

The system tree shows a hierarchical view of the files on the local node and all objects
associated with each file. The system tree can be resized, moved, or hidden. Opening
and closing folders in the system tree is the same as opening and closing folders in the
Windows Explorer: click a plus sign (+) to open a folder and see its contents; click a
minus sign (-) to close a folder and hide its contents.
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Take a few minutes now to become familiar with the system tree. Open a folder and
double-click on a file to open the file in the work area. Click the plus sign (+) next to
the file and select an object associated with the file. Notice how that object is
highlighted on the picture in the work area. Select File | Close to close the file or click
the right-mouse button and select Close. Continue to explore the system tree, and
when you ready, continue to the next section.

To open the Main template

1. In the system tree, click the plus signs next to the Pictures folder to expand its
contents, and then click the plus sign next to the Templates folder to expands its
contents.

2. Double-click the Main template picture.

The Main template and the Toolbox open in the Work Area. (If the Toolbox is not
visible, select Toolbars from the Workspace menu, select Picture as the toolbox
owner, and then click DeltaV_Toolbox.) Notice how a plus sign appears next to the
Main picture. Click the plus signs to see the objects that make up the Main template.
The Main template has instructional text, including a description of the five buttons in
the upper left corner. In your system, the background color may be gray rather than
white, as shown in this document. Later, we will tell you how to change picture
background color, as well as object colors.
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Template for (1024 x 768) Main Window Pictures

This template is for pictures that will be displayed in the Main window of DeltaV Operate.

The template is sized ically with the expectation that the bar will be displayed in DeltaV Operate.
The picture initialization script will add the picture to the Display History list

when it is displayed in the main window.
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3. Read the information on this template. Then delete the text by clicking in the
center of the page, clicking the right mouse button, and selecting Delete (or
pressing the Delete key).

Select File | Save As. The Save As dialog box appears.

5. Click the Up One Level button to go to the Pic folder.

2|
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File name:  [TaNK101

Save I

Save as type: IPicture[".grf] j Cancel |

4

6. Enter the File Name as TANK101 and click Save. (Be sure the picture is saved in
the Pic folder.)



Note

Note
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Picture file names must be alphanumeric and cannot contain the hyphen character, begin
with a number, or use a 1 isual Basic reserved word.

Toolbars and the Toolbox

Toolbars contain buttons that provide shortcuts to menu commands.For
example, instead of selecting File | Save, you can click the Save Picture button on the
Toolbar. Buttons that perform similar functions are grouped into separate toolbars.
For example, the standard toolbar usually contains the Open, Close, Save, and Print
buttons.

Toolbars ate owned by the WorkSpace or by Picture. The toolbat's owner defines
when the toolbar appears. For instance, WorkSpace toolbars appear when the
WorkSpace runs, Picture toolbars appear only when one or more pictures are

displayed.

Picture toolbars are assigned to all pictures. You cannot assign toolbars to specific
pictures.

To see the Toolbars

1. Click Workspace | Toolbars.

The Toolbars dialog box appears. By default the Workspace toolbars are
displayed.

21|

I Picture

Toolbars:

Customize... |
[C1Deday_Ltilities

Help

¥ Show ScreenTips on toolbars

2. Make sure that Show Screen Tips on toolbars in the lower left corner is selected.

With Screen Tips enabled, when you pause the pointer over a tool in the Toolbox,
its name will pop up.
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3. Uncheck and recheck the vatious toolbars to see the buttons that belong to each
toolbar. (Watch the toolbar across the top of the window and see which buttons
disappear and then reappear.)

4. Click the Customize button and use the online help to familiarize yourself with
the Customize Toolbars dialog;

Click the Help button for overall help on the dialog. For help on individual fields
in the dialog, click , then click on the field for which you want help.

Later, when you are more familiar with the tools, you can add and remove buttons
and toolbars to suit your needs.

5. Click Close on the Customize Toolbar dialog box.

6. Click Workspace | Toolbars to reopen the Toolbars dialog and select Picture in
the owner field.

7. Select the DeltaV_Toolbox if it is not already selected.

DeltaV_Toolbox is a group of toolbars assembled in one dialog. It saves space on
your picture because you do not have to keep several toolbars open. By default,
docking is not enabled for the DeltaV_Toolbox and it floats regardless of its
position on the screen. The DeltaV_Toolbox contains everything from simple
drawing tools for creating lines, rectangles, and circles to complex charting tools.

Delta¥_Toolbox

IEIOICIE

\m @ Ee iﬂf @
HERINEE

|5 |28 | |®] %o

8. In the Toolbars dialog, select DeltaV_OperatingExperts, if it is not already
selected.

9. Click Close on the Toolbars dialog box.

You can hide the Toolbox by selecting its title bar, clicking the right mouse
button, and selecting Hide. You can move and resize the Toolbox and enable

docking;
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To move and resize the Toolbox

1. Click the Toolbox title bar, hold the mouse button down, drag to a new location,
and release the mouse button.

2. Point to any corner or side of the Toolbox. The pointer changes to a two-sided
arrow.

3. Hold the mouse button down and drag to reshape the box.
4. Release the mouse button when the Toolbox is in the desired shape.

5. Repeat the moving and resizing steps as needed to suit your personal
preferences.

To enable docking

1. Click Workspace | Toolbars.

2. Click Picture and click the Customize button.

3. Select DeltaV_Toolbox.

4. Select Enable docking for selected toolbar and click Close.

5. Move the toolbox to the top edge of the screen and notice how the toolbox
“docks” to the edge rather than floats over the screen.

6. Disable or enable docking to suit your personal preferences.

Color
You can use color in two ways:
1. Adding foreground, background, or edge color to a selected object.

2. Adding color to more than one object.

To add color to a selected object, select the object, click the right mouse button,
choose Color, and then select Foreground, Background, or Edge. Once you select a
color, click OK, and close the dialog box. To add color to multiple objects, select the
Color button on the Toolbox. The Color dialog box stays on your screen as you select
colors. For the exercises in this book, we will use the first method.
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The Color Selection dialog box contains two tabs that let you choose the color from a
palette or from a list of names. You select a color by clicking the color in the palette or
selecting a color from the list.

Default colors appear in the Shape Preferences tab of the User Preferences dialog
box. To change the default colors, click Workspace | User Preferences | Shape
Preferences, and then click the color box that you want to change (Foreground,
Background, or Edge) and select the new default color from the palette.

Note Changes to the default colors do not change the colors of objects that are already in the
picture.
Tip To change the background color of the entire picture, click Edit | Picture, click in the

Background Color box, and a color palette appears from which you can select a
background color. Click OK to return to the picture and display the new background

color.

Line Styles and Fill Styles

You can also change the default line styles, widths, and fill styles using a procedure
similar to that for changing color defaults. To change the default edge styles, width,
and fill, click Workspace | User Preferences | Shape Preferences, and then edit the
default item that you want to change.

You may want to take a few minutes to experiment with drawing basic shapes and
changing the foreground, background, and edge colors. To get started, use the
following procedure.

> To draw and color a rectangle with a crosshatch appearance

1. Click the rectangle button on the Toolbox. The pointer changes to a +.

2. Hold down the mouse button, drag the pointer to set the desired size, and release
the mouse button to place a rectangle on the picture.

3. Select the rectangle, click the right mouse button and select Fill Style | Cross
Hatch.

For the remaining steps, make sure the rectangle is selected.
4. Click the right mouse button, select Edge Style | Dash Dot.
5. Click the right mouse button, select Color | Foreground and select yellow in the

palette.
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6. Draw another rectangle. Note that none of the default colors, line style, or fill
style have changed.

Now you can add some basic shapes and text to your drawing using the rectangle,
oval, line, polyline, polygon, and text tools. Try coloring, moving, and resizing the
objects. (If you use the polyline or polygon tools, double-click to finish the object.)
When you have finished, click File | Close and do not save the work you have done on
the file.

If you are ready to continue, open TANK101 from the Pictures folder in the system
tree.

Links, Dynamic Properties, and Parameter References

Links allow you to display real-time and system data in the DeltaV Operate
application in run mode. There ate several different types of links. The links
introduced in this tutorial are datalinks and trend links.

In configure mode, properties are parameters of objects that you can alter using tools,
menu commands, and dialog boxes. Dynamic properties are object parameters that
change in DeltaV Operate run mode based primarily on changes in database values.
(For example, a tank may change color as it fills, that is, as the current value of the
level indicator changes.)

A parameter reference identifies the database field that supplies data to a link or dynamic
property. The parameter reference syntax is

node:tag. field
whete 7ag is usually in the form: module/function block/parametet.
For example,

DVSYS.FIC-101/PID1/SP.F_CV

is the parameter reference identifying the current value of the setpoint field
(parameter) in the PID1 function block of the FIC-101control module.

If you enter only the tag (for example, FIC-101/PID1/SP), DeltaV Operate fills in
the default node of DVSYS and uses a default current value field of either F_CV
(floating point current value) or A_CV (ASCII current value), based on the type of
data (Numeric or Text) you specify for the link. If the tag does not exist, you are asked
if you want to use it anyway.
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—| In most dialog boxes that require entry of a parameter reference, a browser is
available to help you search through the network for a particular parameter reference.
To access the browser, click the ellipsis button next to the Source field to access the
Browse dialog box.

The Data Source Browser from the Expression Builder box appears first. Then the
Browse dialog appears after you select Browse DeltaV Control Parameters. (The first
time the parameter browser is called, it may take a few seconds for the Browse dialog
to appeat.)

Expression Builder 2=l

i~ Drata Source Browser

é Flx Databasel @ F'ic:turesl . Globalsl T Data Serversl 2} Alarm Counters w3t Deltayt |

e 3
Look it [g, TANK-10T | 3l [
% FIC-107
W L1101
i MTFR-101 £paly Now |
R SFCSTART
b m Cancel |
Help |
Object Mame: I
Object Type: IModuIe Parameters j
[T Readfwrite tewt data

;I Tolerance: IU-DDDDDD
Deadband: ID.DDDDDD
LI Refresh Rate: |1_gggggg vl

QK Cancel | Help | Mathematical Functions »» |
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Creating Datalinks

Datalinks can be used to display data as numbers or text. For the TANK101 picture,
you will create five datalinks for the following purposes:

To display the current value of the tank level (parameter reference: LI-101/AI/
PV)

To display the current value of the loop process value (parameter reference:
FIC-101/PID1/PV)

To allow entry of a setpoint value for the flow loop (parameter reference:
FIC-101/PID1/SP)

To allow the operator to set the regulatory valve position (parameter reference:

FIC-101/0UT)

To allow the operator to start and stop the pump motor (parameter reference:
MTR-101/DC1/SP_D)

After you have created the links, your working area will look like this:

TANK101.qvf

@l%l . |ﬁ|!| DataDataDataDataDataDataDataDataData=]
x

o[
[
/e

El!h
<>E|@

ol

LIOUPY  #HeHE

FIC-101/SP  dhih
FIC10UPY e i
FIC-T01OUT et i

MTR-101/SP
DATADATA,
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> To create a datalink for the tank level

ABC
1. Click the Datalink Stamper button in the Toolbox.
The Datalink dialog box appears.

2. —| To search for the parameter reference, click the ellipsis button.

2l
 Source
[ =l

—Data Entry Error Configuration

Type: INone vl Output Error Mode:

Cortiirn L] ILIse Error Table j
r— Formatting

[ Fiaw Fomat Type: I."-‘«Ipha-Numeric j

Justify: ILeft 'I Linez 1 Chars/Lines: IS

O LCancel | Help |

The Expression Builder dialog box appears.
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Expression Builder 2=l

i~ Drata Source Browser

g% Flx Databasel @ F'ic:turesl 0 Globalsl T Data Serversl 2} Alarm Counters w3t Deltayt |

Browse Delta Control Parameters I

Help on Dizplay Parameters |

;I Tolerance: IU-UU‘I ooo
Deadband: ID.DDDDDD
LI Refresh Rate: |1_gggggg vl

Ok I Lancel | Help | Mathematical Functions »> |

3. Select Browse DeltaV Control Parameters to open the Browse dialog box. (This
may take a few seconds.)

4. If TANK-101 is not displayed in the Look in: field, click the Up One Level
button to go to Control Strategies, and then double-click the TANK-101 atea.

The Up One Level button can be used to move up one level in the hierarchy.
The contents of the selected level are displayed in the list box.

A list of the modules assigned to the TANK-101 area is displayed.
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Note

Creating Operator Pictures
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b m Cancel |

Help |
Object M ame: ||
Object Type: IModuIe Parameters j

™ Read/write test data

9.

Double-click the module name, LLI-101. A list of function blocks and module-
level parameters is displayed.

Double-click the AIl function block. A list of parameters is displayed for that
function block.

Double-click the PV parameter. A list of fields is displayed.

Click the CV (current value) field, then click OK. (Or, simply double-click the
CV field.)

DeltaV Operate assembles the node, tag, and field information and enters it into
the Expression Builder dialog box.

Click OK to return to the Datalink dialog box.

10. Click OK in the Datalink dialog box.

The Deltal” Operate application reads the datalink and antomatically configures the
settings in the Datalink dialog box based on the datalintk.

11.

The stamper and datalink appear and “float” on the picture.

Click the mouse button in the upper left quadrant to place the datalink on the
picture. (See the TANK-101 picture under Creating Datalinks for the
approximate location.)

The datalink appears on the picture as #####.##, surrounded by handles.

(If you have not gone through the exercise of installing the module to a controller,
you may get a message about the parameter reference not existing. You can select
“Use Anyway” to be able to use this parameter reference for the tutorial.)
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12. To label the datalink, click the Text button in the tool box, click to the left
of the datalink, and type LI-101/PV.

After clicking the text tool the pointer remains in text mode. Click the mouse to

change it back to an arrow pointer.

Tip To move any object, you can select it and drag it to a new location. Y ou can use the
alignment tools to align objects horizontally and vertically. You can also use the arrow
keys on the keyboard to make minor adjustments in the position of any selected object.

> To create a datalink for the loop setpoint

1. Click the Datalink Stamper button.

2. 'Type in the new parameter reference as FIC-101/PID1/SP.

If you use the Parameter Browser, click the Up One Level button to go up to
the module level.

The system changes the parameter reference to DVSYS.FIC-101/PID1/
SPF_CV. The default node for all parameter references is DVSYS.

3. Select In-Place in the Data Entry Type field. (This allows operators to change the

value.)
2|
~ Source
DWSYS.FIC-101/PID1ASP.F_CY j

—DataEnty——————— 1~ Emor Configuration

Tupe: Output Error Mode:

Canfirm T IUse Error Table 'l
r— Formatting

[ Raw Format Type: IAIpha-Numeric 'l

Jugtify: ILeft 'l Lines: |1 Ehars.-"Lines:IS

Ok I Lancel | Help |

4. Click OK.

Tip If you accidentally close the Datalink dialog box before completing your selections, donble-
click the link to reopen the dialog.
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5. Place the datalink in the lower right quadrant of the screen.

6. Use the Text button to add this label: FIC-101/SP.

> To create a datalink for the loop process value

1. Click the Datalink Stamper button. (This datalink will be placed below the loop
setpoint.)

2. Edit the parameter reference to be FIC-101/PID1/PV.F_CV.
3. Click OK.
4. Place the new datalink below the loop setpoint.

5. Use the Text button to add this label: FIC-101/PV.

> To create a datalink for the loop output

1. Click the Datalink Stamper button. (This datalink will be placed below the loop
process value.)

2. Edit the parameter reference to be FIC-101/PID1/OUT.F_CV.

3. Select In-Place and click OK to let the application configure the fields in the
dialog;

4. @ Select the datalink and click the DeltaV Data Entry Expert button on the
Toolbox.

5. Be sure that Numeric Entry is selected and click Fetch Limits from the Data
Source.

6. Click OK.
7. Place the datalink below the loop process value.

8. Use the Text button to add this label: FIC-101/OUT.
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Tip

To create a datalink for the motor setpoint

1.

Click the Datalink Stamper button. (This datalink will be placed in the bottom left
quadrant.)

Fill in the parameter reference as MTR-101/DC1/SP_D. A_CV.

If you browse for the parameter reference, the system will automatically supply .F
(for floating point) after SP_D. Edit the parameter reference to have .A_CV (for
ASCII) after SP_D.

Select the check box Read/ Write text data in the Browse dialog box to mafke the default
datalink A_CV.

3.

In the Datalink dialog box, select None in the Type section and click OK to let
the application configure the remaining fields in the dialog,

Click the mouse to place the new datalink in the bottom left quadrant.

@ Select the datalink and click the Data Entry Expert button on the Toolbox.
Click Pushbutton in the Entry Method section.

Type STOP in the Open Button Title(0) field.

Type START in the Close Button Title(1) field.
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Data Entry Expert ﬂ

— Dutpuk Data Source

DWSYS.MTR-10/DC1/SP_D.A_CY j

— Expert Caption

| MTR-101

— Entry Method

Murneric/alpha | Slider ~ PushButton IRamp | Multi-Item Select |

Open Button Title[0]: STOP
Close Buttan Titef1]: | START

[ Get Mamed Set at Runtime

Ok | Lancel Help

Copyright ©1394-2005 Fisher-Rosemount Systems, Inc,

This data entry method lets you create a Stop and Start pushbutton for the
operators. By clicking on the datalink on the picture, the operator can start and
stop the pump motor.

9. Click OK.
10. Reposition the new datalink, if necessary, in the bottom left quadrant.
11. Use the Text tool to add this label: MTR-101/SP.

12. Select File | Close and save and close the picture.

Note It is a good idea to save your picture file any time you do a significant amount of work
on it.
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Dynamos

Switching to DeltaV Operate in Run Mode

Let’s take a quick look at the picture in DeltaV Operate run mode.

To switch to run mode

1. Click Workspace | Switch to Run or press Ctrl+W.

2. Click the Open Main Display button and select TANK101.

If you have a controller, the datalinks will show as numbers. The numbers will not
be realistic because we do not have any real I/O devices configured. If you have a
placeholder for a controller, the numeric datalinks will show as question marks.

3. Return to configure mode by clicking the right mouse button and selecting
Quick Edit.

Either close the DeltaV Operate application (by clicking the Close button in the upper
right corner) or continue with the next exercise.

As you develop a system of operator pictures, you may need to use an object (such as
a pipe, pump, or valve) in more than one picture. You can save such custom built
objects as reusable graphics called dynamos. 1f you assign dynamic properties to an
object, those properties are retained when you save it as a dynamo.

In configure mode, DeltaV Operate provides prebuilt dynamo sets containing
common process control objects, such as pumps, that you can paste into your pictures
rather than drawing them yourself. You can modify an existing dynamo and save it in
the original set or in a new set. You will likely want to save your most used dynamos in
your own dynamo sets.

To complete the Tank101 process picture, you will use several different dynamos and
modify their dynamic properties. Following is a brief summary of what you will do in
the next few exercises.

m  Add a pump dynamo and animate the color. It will change from red to green to
signal the pump going from off to on.

m  Add a tank dynamo with dynamic properties. The tank level will change to show
the gradual discharge of its contents.

m  Add ablock valve and regulatory valve. The valves will change color to show their
state (closed or open).

Getting Started with Your DeltaV Digital Automation System



m  Add pipes to connect the other objects. These could also be made to change

color, but you will not assign dynamic properties in the example.

The picture will look something like the following figure. Use this as a guideline for
placing objects on your picture.
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Creating a Pump Using a Dynamo

(If DeltaV Operate is not open, open it in configure mode, expand the Pictures folder
in the system tree, and double-click the tank picture file, TANK101.)

To open the pump dynamo set and paste a dynamo on your picture

1. From the system tree in configure mode, expand the Dynamo Sets folder, and

double click PumpsAnim.

The dynamo set opens at the bottom of your screen.

2. Back in the system tree, expand the PumpsAnim folder, and select

PumpsAnimVertAl.

The dynamo PumpsAnimVertA1 is highlighted in the Dynamo Set at the bottom

the screen.

3. Select PumpsAnimVertAl and drag it onto the picture. (Alternatively, you can
drag the dynamo name from the system tree onto the picture.)

Because this dynamo has animation properties, you are asked if you want to

animate the pump color.

Pump Dynamo

Pump Colar

[~ Animate Pump Colar: ==s] |

Colar Animation Data Source:

Symbol Factory(Th)

artweork licensed from

Reichard Software (419) K |
§72-9596

ey Feichard.com

We will animate the pump color so it changes from red to green when the pump goes

from Stop to Start.

4. Select the check box Animate Pump Color.

The Color By dialog opens.

5. Browse for MTR-101/DC1/SP_D/CV as the digital tag for the pump.

6. Select Exact Match.

7. Click the Delete Row button and delete all but two rows.
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Creating Operator Pictures

8. Set the value in the first row to 0.00, click the color bar, and select red.

9. Set the value in the second row to 1.00, click the color bar, and select green.

— Receive Color Data From

i
Diata Source DVSYSMTR-101DCT/SP_DF_Cv x| -
— Color By ey Alarm
& Current Value 7 Latohed Alarm ™ Blink on New Alarm
= Current Alarm Bk am Mewy: Alarm Colar:

— Color Threshald

" Range % Exact Match Exact Match I 0

Tolerance

Walue Colar Blink Ta Mo Blink |

0.00 Mone

1.00 Mone Insert Row |
Delete Row |

[ Use Shared Threshold Table

Shiared Table j o e

Cancel | Help |

12
ES

10. Click OK on both dialog boxes.

The pump is placed on the picture.

Creating a Tank Using a Dynamo

Now you will add a tank that, in run mode, is supposed to show the level of the
product in the tank by changing color. (This will not actually happen, since we do not
have a working system with I1/O.)

To create the tank using a dynamo

1. First, close the PumpsAnim dynamo set by selecting PumpsAnim in the system
tree, clicking the right mouse button, and selecting Close.

2. Double-click the TanksAnim1 dynamo set in the system tree to open the
dynamo set.

3. Drag the tank labeled TankWDoorD1 to your picture, placing it a little above the
motor, as in the figure shown eatlier.
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4. On the Tank Dynamo dialog box, browse for the following tag for the tank level.

LI-101/AI1/PV/CV
The system automatically adds .F_CV as the field.

Tank Dynamo

3
e f Tl e | DYEYS L0 PY F_CY x| -

— Calor Animation

— Tank Colors
et it - [T Animate Tark Level Color: === |
Tank Level Foreground Color: - o VY P
Tank Level Backaround Color: |

— Input Ranges — “ertical Fill Percentages

Lewvest Input Walue I 0 Minimum Percentage I 0

Highest Input Walue 100 Maiximum Percentage 100

[W | Fetch Limits from Data Source

Symbol Factory(Th) artwork licensed from
Reichard Software (419) 572-9596 Ok Cancel

ey Feichard .com

5.  Select Fetch Limits from Data Source.

6. Click OK.

The tank is placed on the picture.

7. Close the TanksAnim1 dynamo set.

Finishing the Process Picture

For other parts of the picture, use the dynamos in the following table and arrange
them as shown in the eatlier illustration of the process graphic. Be sure to read the
table footnotes for the block valve and regulatory valve. If you have forgotten how to
animate the color for the regulatory valve, refer to the procedure for animating the

pump on page 5-26.
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Creating Operator Pictures

Item Parameter Reference for Dynamo Dynamo
Dynamic Properties Set
Pipes no dynamic properties Pipes As needed
Block valve XV-101/DC1/PV_DICV ValvesAnim ValveHorizontalAnim12
Regulatory FIC-101/PID1/PVICV ValvesAnim ValveHorizontal
Valve Control1P

a.Accept the defaults in the Valve Dynamo dialog box.

b.In the Valve Dynamo dialog box, choose Animate Valve Color. In the Color By dialog
box, choose Color by Current Value. Under the Color Threshold, select Range and set
the colors as follows: 0-50 is red; 50-100 is green.

A pipe can be lengthened or widened by selecting the pipe, dragging one of its resizing
handles, and releasing the mouse button. In fact, any of the graphic objects, including
text, can be resized and reshaped by dragging the side or corner handles.

The following procedure shows a suggested order for creating the objects. You can

create them in any order you want.

To add the remaining dynamos

1.

Add the vertical pipe to connect the tank and motor. Add an elbow pipe section
to connect the motor to the horizontal pipe. Move and resize objects as
necessary.

Add the block valve (for XV-101) according to the information in the table.
Add a pipe to connect the pump and block valve.
Add the regulatory valve for the control loop (FIC-101).

Add two sections of pipe between the block valve and regulatory valve by
copying and pasting (or duplicating) the existing section of horizontal pipe. Click
the right mouse button and use the context menu to select your editing choices.

Using the Line tool, draw short vertical lines to indicate the orifice plate
measuring the flow.

Rearrange your datalinks so that your picture now looks like the illustration
shown earlier. Add text labels as shown.
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Trend Links

Trend links are used to provide real-time trend charts in run mode. The links can use
trend data from any floating point database field (.F_). You add charts by selecting the
chart tool from the Toolbox. The chart tool gives you control over the layout, pen
color definition, and so on.

> To add a 3-pen chart

1. Click the Chart button on the Toolbox and move the cursor onto the
picture.

The cursor turns into a cross-hait.

2. Click the mouse and drag it to form a rectangle. (Refer to the illustration of the
process graphic to size the rectangle.)

3. Release the mouse button to place the chart on the picture.
4. Select the chart and move it to the upper right corner of your working area.
5. Select the chart, click the right mouse button, and select Chart Configuration.

6. Click the Chart tab, click in the Pen List area, and delete the sample pen
displayed there.
LY

7. E=d Click the Add Pen button and then click the ellipsis button and configure
the three pens with the following parameter paths:

DVSYS.FIC-101/PID1/PV.F_CV
DVSYS.FIC-101/PID1/SPF_CV
DVSYS.FIC-101/PID1/OUT.F_CV.

8. Click the Y-Axis tab and change the title to Flow.

9. Enable the Apply to All Pens field.
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Chart Configuration 2=l

General  Chart

Data Sources

Pen List
DWSYS.FIC-101/PID F_Cv
DWSYS.FIC-101/PID1ASP.F_CY
DS FIC-101/PID AOUT.F_CY

Fen I Time I ¥ -z - Ais | Grid I Legendl

— Show 'Y s B
Mumber of Labels: I 4 Az Colar: -

Murnber of Ticks: I 4 Allow reset of r

awis limits

Show Title

Title: [Flave

QK I Cancel | Help | Apply |

10. Click the X-Axis tab and change the title to Time.

11. Take all other defaults or experiment with the settings and click OK.

The chart is placed on the picture.

Floy
0000 =
G667 =
3335
0.00 T T 1
103515 Ak 1003535 A 103555 A 10:36:15 Ak
31205 31205 31205 31205
Time
D EY'S FIC-101/PID Py F_CW DESCRIPTIC
D% EY'S FIC-101/PIDT ISP F_CY DESCRIPTIC
D EY'S FIC-101/PIDiOUT F_CY DESCRIPTIC

12. Save the picture.
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Setting Previous and Next Pictures

At the beginning of this chapter, we talked about picture hierarchies and linking
pictures to make it easy for the operator to go through a series of related pictures in a
defined order. You set the order by setting the Next and Previous Pictures in the
Picture dialog box. The operator can go forward and back through the defined
sequence by clicking the arrow buttons that are standard in the Main template.

The hierarchy for the tank process consists of a simple loop connecting the Overview
and TANK101 pictures. The pushbutton jump from the DeltaV opening picture to
the Overview already exists.

DeltaVv
Button
Jump
Next
] > Next
Overview Tank
Previous

In a more complex system, this horizontal loop might contain a series of tank pictures
or perhaps a progression from a tank picture to a boiler picture to a reactor picture.
You can have a number of these horizontal loops to define sequences of related
pictures. It is just a matter of determining the sequence you want and then setting the
Next and Previous pictures.

In addition, you can have jump-style links, such as pushbuttons, to replace the current
picture with one that is not in the defined sequence. Such links can be placed on your
Opverview picture or any other picture.

To set TANK101 as the next picture for the Overview picture

1. Open the Overview picture (Ovw_ref.grf) in the Pictures folder in the system
tree. (Do not make any changes on this picture.)

2. Save the file as My_Ovw_ref.

3. Double-click the Next and Previous picture button.

4. For the Next Picture, enter TANK101, and click OK.
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5. Save and close the My_Ovw_ref picture.

> To link the TANK101 picture with the Overview
1. Open the TANK101 picture in configure mode if it is not already open.

2. Double-click the Previous and Next Picture buttons in the top left corner of the
Tank101 picture.

3. For the Previous Picture, click the question mark button next to the Picture
Name field.

4. Select My_Ovw_ref.grf and click Open.

5. For the Next Picture, click the question mark button next to the Picture Name
field, select My_Ovw_ref.grf, and click Open.

Previous/Next Picture ll

Previous Picture Mext Picture

Picture Mame: I My _Crvw_ref grf | Picture Mame: I My_Cvww_ref.arf ({97
Tag Group Mame: I . Tag Group Mame: I o |

OF | Cancel Help |

6. Click OK on the Previous/Next Picture dialog box.

7. Save the picture by selecting File | Save.

Creating a Pushbutton to Start the SFC

After creating the control modules to monitor and control the equipment and flow
loop, you created a Sequential Function Chart to automate the discharge process.
Now you need a way to enable the operator to start the SFC.

There are a number of ways to do this. For instance, you could add another datalink
that allows data entry, with the choices of START and STOP.

A simple method is to put a pushbutton on the TANK101 operator picture.
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To create a pushbutton to start the SFC

1.

2.

The Task Wizard 2=l

On the Menu bar, click Insert | Push Button.
Move the pushbutton to a blank area neat the link named FIC-101/MODE.

Click the Text tool on the Toolbox and type the text to appear on the
button: Start Discharge.

Resize the pushbutton to accommodate the text label. To do this, click the box
and drag one of the handles.

Ill Select the pushbutton and click the Task Wizard button on the Toolbar.
The Task Wizard dialog box opens.

Select Command as the Task Category and scroll down to Write Value to Tag
Expert in the Tasks list.

Task Categories:

Command j

Tasks

Toggle Digital Tag Expert -

‘wiite Walue to Tag Expert

Famp Tag Y alue Expert

Acknowledge Alarm Expert

Acknowledge Al Alarms Expert

Delay Data Entry LI

Perform T ask

Lloze | Help |

Click the Perform Task button.

The Write a Value Expert opens.

In the Fix Database Tag field, type or search for:
DVSYS.SFC-START/SPF_CV

Click Numeric and type 1 in the Value field.
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Write A Yalue Expert x|

3
FIX Datakase Tag IDVSYS.SFC-STARTBP.F_CV x| -

Walue I 1| € Alpha-Numeric & humeric

Use Database Tagls) for kemls)
Selected in Run Environment

o34 Cancel | Help |

This command sets the value for the SFC to 1, which was defined to be the
START value in the SFCCTRL named set.

10. Click OK on the Task Wizard.
11. Save TANK101.

12. Close DeltaV Operate.

Note Another way to assign the Start command to the pushbutton is to select the pushbutton,
click the right mouse button, select Edit Script, and edit the V'isual Basic script for the
Pushbutton object.
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Chapter 6  Using DeltaV Operate in Run Mode

DeltaV Operate, in run mode, provides a consistent, intuitive environment for
p 5 bl p b
process operation. A standard operator desktop and operating features make it easy to

learn how to use this application.

If you have installed the control modules to a controller, you will see numbers (rather
than question marks) when you go to the TANK101 picture. These numbers will not
be realistic, unless you have I/O with actual signals. So, unfortunately, you will not be
able to see the tank discharging its contents or get the full effect of working in an

operator environment.

> To open DeltaV Operate

1. Click Start | All Programs | DeltaV | Operator | DeltaV Operate Run.

DeltaV Operate opens in run mode, displaying the DeltaV startup screen.

¥¥ pelta¥ Operate (Run) =10 x|

odul =] Wain:|Deltay' | Usemame: |<none> | 2z1316Pm B 21—

Toolbar = %= =
Window

Overview

Configuration
Assistant

Main Window —

Samples

Alarm Banner
Window

0 i i il A

R o [

\ | \ \ @y cTiRr mEmfes—

Toolbar
help

Alarm
banner
help

DeltaV
Node
Status

You may get a Data Retrieval Error. Click Skip All to skip all remaining messages of

this type.
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Tip If your picture does not line up correctly with the Toolbar and Alarm Banner windows,
click the Reset Layout button to fix the layout.

> To learn about the picture layout

2?
1. Click the small black question mark in the upper right corner.

This displays a help system description of the buttons on the Toolbar.

2. Click the Close button in the upper right corner of the help window to
close the help window.

3. Click the small question mark in the lower right corner to see a description of the
fields in the alarm banner at the bottom of the screen.

4. Click the Close button in the upper right corner to close the help window.

5. ™ Click the DeltaV Utilities button on the Toolbar.

This button opens a toolbar that contains links to other DeltaV applications
(FlexLock, DeltaV Explorer, Control Studio, Recipe Studio, DeltaV Operate
Help, and DeltaV Books Online).

Delta¥ Utilities x|

=) §| €| B

6. Click the Books Online icon to open it. The DeltaV Operate section is titled
“Operator Basics and Graphics Configuration.”

7. Click the Close button in the upper right corner of the Books Online to close
that application.

8. Click the Overview button in the upper right corner to go to the Overview
picture.

&
Note If your links were not set up corvectly, you can open the TANKIOT picture by
clicking on the Open button on the Toolbar and selecting that picture.
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B DelLa¥ Operate (Run) B x|

>| Usemame: |<none=

Flow
100,00
LH10uPyY 250000 o
nm
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Time
CAVEYE FIC1 01 PO PV F_CY L
DVSYSFICIMPTNISR F O P Conbel Ky
CVEYE FIC-A PR KOUT F_CVW P conérol inf

Start discharge

FIC10USP 000
MTRAO1SE FICI0UPY <2500
sToR FIC-101I0UT 0.00

o |
% T ]

li Li li Jif 1I | &
| [ [ | CTLR1 ﬁ_

_l_-m

Main History

The Main field in the Toolbar lists the name of the current picture. Operators can go
quickly to another picture by clicking on its name in the Main History list.

> To open the Main History List

1. Click the arrow next to the Main field.

Main: | TANK101 >

2. 'This opens a list of the pictures recently visited.
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Tip

TANK101

DeltaV

3. Click the pushpin button in the top left corner.

The pushpin button at the top of the Main History is a toggle switch for keeping the Main
History open after a selection is made. The lock button locks the list, and the close button
closes the Main History. You can predefine a Display History list and lock it using the
UserSettings file mentioned at the beginning of Chapter 5, under “I'he Overview Picture and
the UserSettings File”.

4. Click DeltaV.

5. Click TANK101 to return to the process graphic.
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The Standard Buttons in the Main Window

The five buttons in the upper left corner are standard for all pictures created with the
Main template.

Lets the operator navigate from the current picture to the those defined
as Previous and Next.

.I Displays the Faceplate picture associated with the selected link.

.l Displays the Detail picture associated with the selected link.

Replaces the current main picture with the Primary Control picture for
— the selected link.

Faceplate and Detail Pictures

To open a Faceplate or Detail picture for a module using the standard button in the
upper left corner of the Main window, the module must first be selected by clicking on
one of its data links.

The Faceplate allows access to the most important operating parameters. The Detail
picture provides access to almost all tuning parameters and diagnostic information.
DeltaV Library module templates have prebuilt Faceplate, Detail, and Trend pictures.

If the module does not have a selectable link, you can choose the module by clicking
on the large Faceplate (or Detail) picture button in the main Toolbar. A dialog box
opens in which you can enter the module name. The appropriate Faceplate or Detail
picture pops up and the module name is added to the Module History list, which is
similar to the Display History list. This list lets you select, for any module listed, the
Faceplate, Detail, or Primary Control picture. As with the Display History list, the
Module History list can be pre-populated and locked using the UserSettings file.
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To open a Faceplate and Detail Picture

1. Click the data link for FIC-101/SP.

Note that the data link in the upper right corner changes to display the currently
selected link.

2. Click the Faceplate button to call up the Faceplate for that module.

FIC-101

v

AUTO

Mode...

At the bottom of the Faceplate, notice that the Detail picture button has a
blinking line under it. This indicates there is a problem with the module (in this
case, there is no I/O).

3. Change the mode to Auto by clicking on the AUTO button on the Faceplate.

4. Change the setpoint by moving the slider bar (large white triangle) to a new
value.

Tip The Trend button at the bottom of the Faceplate brings up the prebuilt
modnle-specific trend picture for any module created from a Deltal” Library template.

5. Call up the Detail picture by clicking the Detail button on the Faceplate
picture or the Main picture.
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FIC-101
FID contral loop
Alarms Priority
100.0' Hi Hi CRITICAL
90.0' Hi WARNING
Dev Hi Lim 0.0' Dev Hi ADVISORY
Dev Lo Lim 0.0' Devio [ADVISORY
Lo Lim 5.0' o WARNING
Lo Lo Lim 0.0! Tolo CRITICAL
Out Hi Lim 100.0' BV Bad TRITICAL
Out Lo Lim 0.0' Priotity Adj 0
ARW Hi Lim 100.0'
ARW Lo Lim 0.0/ Dlagnusiszs
SPHILIm 100.0' MERROR | MsTaTuS | BLOCK ERR |
SPLoLim 0.0' !
Alm Hysteresis 0.5 % Error Clear Error |
Slmulaes
Sim Enable [ ] 10 Input Error
[Sim Value -25.0 % 10 Output Error
[ Field Value -25.0 %
Tuning . .
Gain 1.00 Function Block Bad Active
Reset 30 s
Rate 0.0 s
PV Filter TC 0.0 s
SP Filter TC 0.0 s
SP Rate DN 0.0' EUis
SP Rate UP 0.0' EUis
Structure 1.00
1 Deadband

0.0 ﬂ%

£

Enab Supp

On the Detail picture, the operator can change tuning parameters (such as Gain
and Reset), change high and low limits, and enable or disable alarms, if these have
been configured as changeable.

Close the Detalil picture.
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Entering Data in User-Changeable Fields

Some of the data links on the TANK101 picture were set up to allow changes by the
operator. When you move your pointer over these fields, they are highlighted in a box.
To make a change, click in the field, type in a new value, and press Enter.

> To change the loop setpoint

1. Click the value for the data link for the loop setpoint.

The value is highlighted.

FIC-101/5P 25.00

2. Type a new value, such as 50, and press Return.

Acknowledging Alarms

If there are any alarms associated with a control module and an alarm occurs during
operation of the process, the module name will be displayed in the Alarm Banner at
the bottom of the operator’s screen. Alarms have a descending priority of Critical,
Warning, or Advisory and a status of acknowledged or unacknowledged.
Unacknowledged alarms are more important than acknowledged alarms. For alarms
with equal priority and status, alarms with a more recent time stamp are more
important than older alarms. If there are more than five alarms, the five most
important alarms are displayed. Selecting the small button to the right of an alarm
button displays additional information about the alarm in the line below the alarm

buttons.
i rico | i| xv.101 [ i mTR101 | [i| &4 | g |<fn] 2
Mon 16:05:25 PID cantrol laop |FIC-101/PVBAD_ALM |OF [crmcaL | @A CTLR1 B2 OOI
For Help, prese F1 Run ’_,W,—

You can click an alarm button to go immediately to the screen identified as the
Primary Control picture for that module.
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To acknowledge alarms, you can

m  (Click the large Alarm button in the lower right corner of the Alarm Banner to
acknowledge alarms in the main picture.

L] Click the Alarm button at the bottom of the module’s Faceplate picture to

acknowledge all alarms in that module.

If there is an audible alarm, click the Silence Horn button to silence the alarm.
This does not, however, acknowledge the alarm.

In addition to the alarms displayed on the process graphics, a standard alarm list
picture shows all active alarms and their priorities. To see the Alarm List, you can click
the Alarm List button on the Toolbar or select the AlarmList picture from the Open |
Replace dialog.

On Your Own

This chapter briefly introduced a few of the features in DeltaV Operate run mode.
Take a few minutes to get more acquainted with the application. Change some data
values, click buttons on the Faceplate pictures, call up the Help system and online
books, and skim through the Books Online table of contents. When you are done,
close DeltaV Operate.
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Chapter 7 Collecting and Displaying Data

The DeltaV system supports the collection of user-specified parameter field values
and alarms and events for long-term storage, retrieval, and presentation. There are
three main aspects of continuous data collection and presentation:

m  Detection by defining history collection in the modules and nodes
m  Storage by the Continuous Historian subsystem

m  Presentation through the Process History View application

The DeltaV system also lets you export data to the Microsoft Excel spreadsheet
software so that you can use that application’s extensive analysis and reporting
features.

Continuous Process Data Collection

The following subsections contain information on data collection in the DeltaV
system.

History Collection

The history collection function defines the module or node parameters that are
monitored and stored in the DeltaV Continuous Historian.

History collection is an integral part of a module. If you copy a module that has
history collection, the new module includes the history collection. This enables you to
set up history collection for key parameters and copy the module for similar
applications. Library modules include history collection so that you do not have to set
up history collection when you copy a library module to an area. You can add
additional history collection to a library module.

In Chapter 4, we set up history collection in Control Studio for the module that we
created from scratch (LI-101) and acquired history collection for the other modules
that we copied from the Library.
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Continuous Historian and Alarms and Events Subsystems

Each workstation includes a Continuous Historian subsystem that detects and stores
historical data and an Alarms and Events subsystem that detects and stores system
events and alarms. The Continuous Historian subsystem monitors modules for
history collection on an area basis and the Alarms and Events subsystem monitors for
events and alarms on an area basis. If you move a module from one area to another,
history collection moves with the module. For example, if a Continuous Historian
subsystem is collecting history data from a module in AREA1, and you move another
module to AREAT, all the history collection for that module is automatically added to
that Continuous Historian subsystem.

You can establish duplicate data acquisition and storage by assigning an area to two or
morte Continuous Historian subsystems.

You must assign the areas from which you want to collect history to the subsystems,
enable history collection on the workstation, and download the workstation through
the DeltaV Explorer to activate the subsystems and view the data. You set up history
collection for modules through the DeltaV Explorer or through Control Studio.

In the following exercises we will assign area TANK-101 to the Continuous Historian
and Alarms and Events subsystems, enable history and events collection on the
workstation, download the workstation, and view the data with the Process History
View application.

Assign TANK-101 to the History Subsystems

Assigning an area to a Continuous Historian subsystem allows the subsystem to
collect historical data from the modules in that area. Assigning an area to the Alarms
and Events subsystem allows the subsystem to collect alarms and events.
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> To assign TANK-101 to the subsystems
1. Open or restore the DeltaV Explorer.

2. Navigate to the workstation where the events and process data for the area will
be stored.

3. Double-click the workstation to expand its contents.

A number of icons, including an Operator icon, an Alarms and Events icon, a
Continuous Histotian icon, and a Batch Historian icon, are listed under the
workstation.

4. Select Continuous Historian.

5. Click the right mouse button, select Assign Area, and browse for TANK-101.

Decommissioned Nodes
ontrol Metwork

B crrt

! USALST-DOVEHAWE

E| (;EPl;y-sical Mebwark

Explore
Batch Executive 2
Batch Histarian Update Dowrlaad Status
Continuous Histari Download 3

&% Campaign Manage
Assigned Modules

alarms And Events _ Diagnose

e Operator Assign Area

SE“ Remote MNebwork Assign Node

| Remate Client

Werify without download

History Collection. ..

Assign history collection for an area to this no .
Prink L

6. Click OK in the Browse dialog box.
7. Select Alarms and Events.

8. Click the right mouse button, select Assign Area, and browse for
TANK-101.

9. Click OK in the Browse dialog box.

A confirmation dialog instructs you to download the station’s setup data and then log
off and back on to add the area to the alarm banner. Click Yes on this dialog,

TANK-101 appears in the Contents View for the Continuous Historian and Alarms
and Events subsystems. The Continuous Historian subsystem will collect historical
data from the modules in plant area TANK-101, and the Alarms and Events
subsystem will collect alarms and events in plant area TANK-101.

The next step is to enable history collection on the workstation.
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Enable History Collection

To enable collection from the Continuous Historian
1. Under the Workstation, click the Continuous Historian subsystem.

2. Click the right mouse button and then click Properties.

Continuous Historian Properties ﬂ

General | Advanced

Object type:  Continuous Historian
Modified:
Modified by: ~ ADMINISTRATOR

Description:

V¥ Enabled

Hint: To zee the number of parameter fields collected by this subsystem, check
the licenzing properties of the node.

QK I Cancel Help

3. Click the Enabled check box.

4, Click the Advanced tab.
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Continuous Historian Properties ﬂ

General Advanced |

r— Historian Storage

I aximumn histarian size: 600 MBytes

™ Enable maximum historian time span ISD days

r~ Histarian D ata Set

[rata zet size: 200 MBEytes

™ Enable data set time span
& Manthly
 eekly
€ Daily

r— Historian Data Set Export

Export directary:

Enzure that the path chogen for the export directory iz valid on the Deltaly
workstation where the Continuous Historian resides

Browse,.. |
QK I Cancel | Help |

This tab lets you set the maximum size and time span for the historian database as
well as the size of history data sets. You can also set up automatic export of
history data sets by enabling that feature and then setting a valid directory path on
the workstation, outside the DeltaV system. We will not make any changes on

this tab.
5. Click OK.
> To enable collection from Alarms and Events

1. Under the Workstation, click the Alarms and Events subsystem.

2. Click the right mouse button and select Properties.
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The Alarms and Events Properties dialog box opens.

Alarms And Events Properties x|

General | Advanced

Object type:  Alarms And Events
Modified:

Modified by: ~ ADMINISTRATOR

[ Enatiled 2

Mame: Alarms And Events Properties ll

IU SalsT-0Oo
General Advanced |

Description:

r~ Chronicle Maintenance

IEvent chranic
Begin maintenance at: E. oo IDD _,::' local time [24 howr |
Bemove records older than I? _|:;' days

' Pemmanently destroy removed records

" Store removed records in test files in directony:

C:ADekavt DD ata Browse... |
Iaximum Chronicle size is: |2EDD records

[ 2500 records ocoupy approximately 1.24 MB of disk space |

QK I Cancel | Help

3. Click Enabled if it is not already selected.
4. Click the Advanced tab.
5.  Set the Maximum Chronicle Size to 2500 records.

6. Click OK.

Download the Workstation

To download the workstation
1. Select the workstation you want to download.
2. Click the right mouse button and click Download | ProfessionalPlus Station.

3. Read the message and, if you are sure that you are not controlling a process, click
Yes to acknowledge the message. (Accept the default option to verify the
configuration.)
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4. A window opens showing the progress of the download and providing details on
any problems encountered.

Download complete

The itemsz you selected are being downloaded. The
download process iz fully automatic. You can stop
the download process by clicking the Cancel Button.
‘when the download completes, the items pou
zelected will be updated to indicate their status.

. ) USAUST-DOVEHAWE: Batch Server List ;I
v Creating Log Fils USAUST-DOVEHAWK: Batch Historian List
USALST-DOVEHAWE: Batch Campaign Manager List
Flritaming Uslses sk USALST-DOVEHAWE: Process History Server List

V" Perfoming Upload Checks UISAUST-DOVEHEWK: Global Alarm Audible Graups
. USAUST-DOVEHAWE: Delta Remote Access Service
Perfarming Pre-download Checks USALST-DOVEHAWE: Metwork Configuration Parameters
USALIST-DOVEHAWE: Spstemn Journal List

8 USALST-DOVEHAWE: Remote Client Subspstem
S et 4 LISAUST-DOVEHEWK: Asset Server List
o ) . USAUST-DOVEHAWE: Display Yersion Control
v Weiifying Configuration USAUST-DOVEHAWK: CONT
USAUST-DOVEHAWK: BATCH

i USAUST-DOVEHAWK: CMGR
V' Generating LISAUST-DOVEHEWK: CHIST
v
v

<

) USAUST-DOVEHAWK: End Download
Downloading [ ata download finizhed

Updating download status

Updating Download Status Update complete

-

100%
He-DownIoadl Cancel I Cloze |

5. Click Close to close the dialog box.

We assigned area TANK-101 to the Continuous Historian and Alarms and Events
subsystems, enabled history and events collection on the workstation, and
downloaded the workstation. Now we will use the Process History View application
to view the data.

View the Data

Now that you have defined the data you want collected and told the system to start
collecting it, you can create a chart to plot the module trends and show events. There
are three types of Process History documents:

m  E +Chart — shows module trends plotted on a graph and historical events
displayed in a grid

m  Chart — shows only module trends plotted on a graph

m  Event — shows only historical events displayed in a grid
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To start Process History View
1. Click Start | All Programs | DeltaV | Operator | Process History View.
2. Select File | New.

3. Click E +Chart in the New dialog box.
The Configure Chart dialog box opens.

Configure Chart L ﬂll

Configure Chart | Time Scale I Multiple *-Axes

Title: |

Subtitle: |

MNew
Parameter References Axis
4idd Up |
O
O
O
O

Details |

Bemove | ¥ Auto-adiust ASCI color?

QK I Cancel | Help |

4, Click the Add button and then click the Browse button on the Parameter

Reference Entry dialog box.

5. Select Module Parameters in the Object Type field and browse in the TANK-101

area for FIC-101/PID1/PV.CV to plot the value of the outlet flow.

Parameter Reference Entry

Enter new parameter reference:
FIC-101/FID1 P CY

6. Click OK in the Parameter Reference Entry dialog.

7. Back in the Configure Chart dialog, click Add and browse for LI-101/AI1/

PV.CV to plot the value of the tank level in the tank process.

8. Click OK.
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9. Click in the New Axis check box for LLI-101/AI1/PV.CV.

el 3
Configure Chart | Time Scalel Multiple *-Axes
Title: |
Subtitle: |
MNew
Parameter References Axis

Add FIC-101/PIDT /P Y

T A UDl
Details |

Bemove | ¥ Auto-adiust ASCI color?

QK I Cancel Help

10. Click the Multiple Y-Axes tab.

11. Click the down arrow and select 50/50 in Axes Styles box to create two Y scales
to plot the data values.

21|

Configure Chart I Time Scale  Multiple r-Axes

of r-dwis
|50

Az styles:

50750 |

4
1
2
&
4
5
5

o
—
—
—
—

Total: |1UU [Must add ta 100%)

* Each axis must be between 6% and 100% of the entire v scale

QK I Cancel | Help |

12. Click the Configure Chart tab, and enter MYGRAPH as the Graph Title.
13. Click OK to close the Configure Chart dialog,

The graph appears, showing module trends for the two parameter references, as
well as the events in area TANK-101.
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Tip

= Process History ¥iew - MYGRAPH.phve g (=] 5|
Fle Edt Yiew Chart Irend Events Window Hslp

|DsE& |02 |wR| 8|« > »[EYE ox|nmm
W | B2

ameaw

=lol x|

MTGRAFH

. — |

it 08
: 2
Parameter Reference \ Descriptar \ Walue \ Un@ Timestarnp |
. FIC-101/PID1/PY.CY  PID control loop -25.0 GPM 37305 10:34:19 AM
. LI-101/ANPY.CY Control Module  -2500.0 nal 3/3/05 10:34:19 AM
Date/Time" ‘ Event Type ‘ Category ‘ Area ‘ Node ‘ Unit ‘Module* ol
1 -31310510:3215.5039 At ALARM INSTRUME  TAMNK-10 |CTLR1 FIC-101
2 3r3i0510:32:15.5029 AM ALARM PROCESS TANK-10 |CTLR1 FIC-101
3 3305 10:32:15.5019 AM ALARM PROCESS TANK-10 |CTLR1 FIC-101
4 3r3i0510:32:15.5004 AM ALARM PROCESS TANK-10 |CTLR1 FIC-101
i 3r3i0510:32:15.4996 AM ALARM PROCESS TANK-10 |CTLR1 FIC-101
B 3r3i0510:32:15.4936 AM ALARM PROCESS TANK-10 |CTLR1 FIC-101
7 -31310510:3215.4978 At ALARM PROCESS TANK-10 |CTLR1 FIC-101
W[reo 1 (e[l ] | o

MUM ‘Ever\ts: USALST-DOYEHAWK Chronicle |H\stn|’y: USAUST-DOYEHAWK 7

The Process History View application has numerous graph configuration options
and event filtering options that are described in the Online Help.

Click Trend | Plot Method to change the line style.

14. Close the Process History View application.

Excel Add-In

The Excel Add-In lets you read and write DeltaV parameters through Microsoft
Excel. You can use the reporting and database management power of Excel to
generate reports, create charts, and customize tasks.

In this exercise, you will set up an Excel worksheet to read a parameter value from the
control strategy you installed in your controller. This includes setting up the Add-In,
setting an update interval, and reading a parameter. This exercise assumes that you
have Excel installed on this workstation, that you are familiar with Excel, and that you
have installed your control strategy in the controller.

Setting up the Excel Add-In

In order to use the Add-In, you must select the Add-In from Excel. This makes the
Add-In functions available to you any time you use Excel. If the Add-In is loaded
when Excel is shut down, it will still be loaded when Excel is started again.
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> To set up the DeltaV Excel Add-In

1. Start Excel.
2. Select Tools | Add-Ins.

3. In the Add-Ins dialog box, select Browse and navigate to the Excel directory in
your root DeltaV directory. For example,

C:\DeltaV\Excel

4. Select DeltaV.xla and click OK.
The Add-Ins dialog box now has an entry for DeltaV Real-time Data that is checked.

Using the Excel Add-In

After you load the DeltaV Excel Add-In, Excel shows a floating toolbar with two
DeltaV function wizard buttons on the worksheet. The function wizard helps you
create DeltaV functions on your worksheet that let you read and write real-time data
and execute write functions.

> To set the update interval

1. Select a cell in the workbook where you want to store the update interval. The
update interval is the rate at which the workbook data is refreshed.

2. Click the Create DeltaV function wizard button.

The first function wizard dialog appeats.

. Delta¥ Function Wizard x|

" Read Realtime Data

" wiite Realtime Data

Help | Cancel | < Back | Mext > | Finizh |

3. Click Set Shortest Update Interval and click Next.
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The Set Minimum Update Interval dialog appears.

. Set Minimum Update Interval x|
Farameter data iz updated automatically. The data will be updated when it

changes, but not faster than the minimum update interval you specify. The
minimum update interval iz stored in an Excel named range.

Click the Selected button to retrieve the address of the currently selected cell
Or, enter the cell address where vou want the named range to be created.

Named Range $431 Selected
Location

Enter the minimum update interval in seconds, or choose

from the list I‘I 0 'l

QK | Cancel | Help |

4. Click Selected so the update interval is stored in the currently selected cell.

5. Select an update interval.

The smallest recommended update interval is 5 seconds.

6. Click OK.

> To read a parameter value

1. On the worksheet, select a cell to contain a DeltaV read function. (Select a
different cell than the one containing the update interval.)

This is where the Add-In will write the parameter value. Choose a cell with at least
one blank cell to the left. The blank cell will be used to display the parameter
name you are reading;

2. Click the Create DeltaV function wizard button.
3. On the Function Wizard dialog, click Read Real-Time Data and click Next.

4. On the Read Real-Time Data dialog, click Browse to select a parameter.

The Browse Parameters dialog appears. To read the value of the tank level in the
tank process, browse for the PV of LI-101.

5. In the TANK-101 area, double-click LI-101, double-click the PV parameter, and
double-click the CV field.

6. Make sure the data type is set to numerical to return a numeric value.

7-12 Getting Started with Your DeltaV Digital Automation System



. Delta¥ Function Wizard - Read Real-time Data x|

Fieturns the value of a parameter. If a range iz selected, the statuz of the read
request iz alzo returned.

Parameter Path [required)

Location of the parameter

s:;z“‘e“" [ty ey x| Browse.. |

data type I nurmerical j

¥ Paste parameter path to the [eft of result

Help | Cancel | < Back | Hext > | Finizh |

7. Select the check box to have the parameter path pasted to the left of the function
that is being created.

8. Click Finish.

Note Because this is not a working process, the read cell will not return a process value. If the
process were running, this cell would show the value of the tank PV and would npdate
at the update interval.

9. Close Microsoft Excel without saving the workbook.

Continuous Historian Excel Add-In

The Continuous Historian Excel Add-In provides four functions (to configure single
value, raw, interpolated, and calculated data) that aid in the creation of detailed Excel
workbooks containing historical data read from the Continuous Historian database.
Refer to the Continuous Historian Excel Add-In topic in the Books Online
Configuration book for more information on this add-in.

Collecting and Displaying Data 7-13



7-14 Getting Started with Your DeltaV Digital Automation System



Chapter 8

Important

Configuring the Network, Loading and
Assigning Licenses, and Setting Up User
Accounts

After physically connecting the hardware, you need to confignre the hardware so that
the DeltaV system can get the controllers, workstations, and I/O working together
and working with the DeltaV software. As soon as you have configured your first
workstation, you need to set up a user account using the DeltaV User Manager,
described later in this section.

The first user must log in using the Administrator account. The default password for
this account is deltay (lowercase). The first thing that person must do is to change the
account password and then change the passwords on the administrator accounts on the
other workstations to match this password. Then, the administrator should confignre the
ProfessionalPLUS Workstation, load and assign licenses, and download that
workstation’s configuration.

In this section you will learn how to configure the controller and workstation nodes as
well as the I/O. Before configuring, your hardware should be connected and running.
Refer to the manual Installing Your Deltal” Digital Automation System if you need
information on the physical installation of the hardware.

Look at the DeltaV Explorer screen below to see how the controllers, workstations,
and I/0O fit into the overall structure of a DeltaV process system. The numbers show
the typical sequence for configuring the hardware.
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.§'=,__Exploring Deltay - |EI|1|
File Edit Yiew Object Applications Tools Help

[ Delatr_system A&y 00 X« nEEes 2 2e

IAII Containers IContents of 'Deltay_System'

Library
Syskem Configuration

; Library
=) L System Configuration

Recipes

-- Setup
--Q(, Control Strategies

Configure the controller node.

Configure the 1/O cards and enable the
channels.

- M usaust-poverawk {—1.  Configure the ProfessionalPLUS Workstation.
This is where you will do the remaining
physical network configuration.

For Help, press F1 |User: <none = |2 ohject{s) |C0nFigure all !Download all A

Configuring DeltaV Workstations

The DeltaV system provides a Workstation Configuration application that steps you
through the procedure for configuring the workstations in your system. This
application must be run the first time a workstation is used as a DeltaV workstation.

You must configure the ProfessionalPLUS workstation first. There can be only one
ProfessionalPLUS Workstation in a DeltaV system. If there are other workstations to
be configured, you will write the device configuration information to a floppy disk
(from the ProfessionalPLUS workstation) to configure those workstations.

The specific steps that you take to configure the ProfessionalPLUS workstation vary
depending upon the configuration options that you choose. Refer to the Workstation
Configuration online help as you configure your workstations. Click the Help button
or use the context sensitive help to access additional information. Most of the screens
are self-explanatory and easy to fill out.

Basically, configuring a ProfessionalPLUS workstation involves defining the
workstation as the ProfessionalPLUS (with the same name as the workstation), and
making network settings. Configuring other workstations involves a few additional
steps.

After you configure the workstations, you will load and assign licenses and download
the workstations in the DeltaV Explorer.
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Accessing DeltaV Workstation Configuration

When you start up a workstation for the first time, the DeltaV Workstation
Conlfiguration application comes up automatically. If you elect not to configure the
workstation right away, then you will need to open the application from the DeltaV
program group when you are ready to perform the configuration.

You cannot do any work with the DeltaV system until the workstation is configured.

> To access the Workstation Configuration application

1. Click Start | All Programs | DeltaV | Installation | DeltaV Workstation
Configuration.

The initial screen appears.

,’1;1. Delta¥ Workstation Configuration 2=l

Hella, my name is Duncan and | am gaing to help you
install and configure wour Deltal’ work stationz].

If you are ready to proceed, press the MEXT button
and let's begin!

2. Click the Help button to familiarize yourself with the application and when you
are ready to begin the configuration, click Next.

3.  Select ProfessionalPL.LUS workstation and click Next.

The Workstation Configuration application guides you through the process of
configuring the ProfessionalPLUS. Remember to refer to the online help for
complete information on configuring the ProfessionalPLUS workstation.
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Important  Ifyour workstation has already been configured, do not repeat this procedure.

The Workstation Configuration application sets up the workstation’s network
settings and creates the initial database to hold the DeltaV system configuration.
This process may take several minutes to complete. You are instructed to restart
your computer for the configuration changes to take effect.

DeltaV Software Licenses

Before you can download your DeltaV software configuration, you must attach the
System Identifier to the ProfessionalPLUS workstation, load your licenses on the
ProfessionalPLUS workstation from a diskette, 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.

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.

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 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 necessary to understand the difference
between the four 1/O-based licenses, which are:

*  Discrete Monitor Input
*  Discrete Control Output
*  Analog Monitor Input

*  Analog Control Output
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For the controllers in yout 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.

Purchase each license with a DST size equal to or greater than the total number of
input or output signals it represents. For example, purchase a 100-DST Discrete
Monitor Input license to bring in up to 100 discrete inputs into the controller(s). Ot
purchase a 100-DST Analog Control Output license get up to 100 analog outputs
from the controller(s). The licenses allow input and output signals via conventional
1/0O, bus I/O, or Serial I/O. Books Online provides a more detailed definition of the
system-wide controller licenses

If your process is batch, select an Advanced Unit Management license with a DST size
equal to the number of DSTs used for class-based units.

You also specify the total number of DSTs (the sum of all DSTs associated with the
four I/O-based licenses) when selecting a Professional PLUS license.

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: ProfessionalPLUS,
Operator, or Application. After the software installation is complete, you determine
the functionality and size of the station 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:

Table 8-1 License Suite Assignments for Workstations

Workstation Node Type Supported Software Suites

ProfessionalPLUS Station ProfessionalPLUS

Operator Station Base, Maintenance, Professional, and
Operator
Application Station Application

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.
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Redundant Controllers

Each pair of redundant controllers requires a separate redundant controller license.

Loading and Assigning Licenses

Tip

Use the DeltaV Explorer from the ProfessionalPLUS workstation to load the licenses
from the license CD (located in the License Pack), and then assign the licenses to
nodes.

Be sure that the System Ldentifier (also located in the License Pack) is attached to the
ProfessionalPLUS workstation, and be sure to have the license CD ready. To verify that
the System Identifier is attached, select Help | About... in any Deltal” application.
Loading Licenses

From the ProfessionalPLUS workstation:

1. Click Start | All Programs | DeltaV | Engineering | DeltaV Explorer to open
the DeltaV Explorer.

2. Insert the license CD into the CD or DVD drive.

3. In the DeltaV Explorer, select File | Licensing | Load License File. The Load
License File dialog opens:
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Load license file . 2=l

Laok jr: | <2 DVD Drive D)

0000-0000-0000_ProPlus. lia

File name: Im j DOpen I
j Cancel |

Filez of bype: ILicense Files [*lia)

Tip You can also select Systens Configuration/ Setup/ Licenses in the left pane of the
Explorer, click the right mouse button, and select 1.oad License File.

4.
5.

Select the license file to load, and click Open.

Read the information in the Terms and Conditions dialog box and, if you agree,
enter the requested information, and click Next. If you do not agree, return the
license CD and System Identifier to Emerson Process Management.

Fill in the information on the User Contact Information dialog box and click
Next.

Fill in the End User Company Information dialog box and click Next.
Read the information in the Registration dialog box, and then click Finish.

The licenses are loaded into the License folder. The license folder is found in
System Configuration | Setup in the left pane of the Explorer. Select the
Licenses folder to view the licenses.
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Tip

Note

_inix]

File Edit View Object Applications Tools Help

[ Lioress Fla&fksy ad(X|2mEEes e 2e s
IAII Containers ICDntEnts of 'Licenses'
& Delsy_System *. ProfessionalPLUS 'workstation, 5000
H Library £, Professional Workstation, 5000
= System Configuration £, Frofessional Workstation, 5000
% Recipes £, Appiication/Irtegration Workstation, 8000
=R Setup &, Batoh Cantroller, 500
L Alarm Preferences & Batch Controllr, 500
? Security &, Batch Contraller, 500
.

: 3 amed - i Fiegulatory Cantraller, 500
& Control Strategies

o Th Unassigned I/0 References
: ¥ External Phases

) fiy AREA_A
SR <f‘EPhys\cal Metwark

Decommissioned Modes

ntral hetwork

For Help, press F1 |User: ADMINISTRATOR |1 objectfs) selected  [Configure Al [Download A

10. Now you can assign the licenses to nodes.

Consider creating a backup copy of the license file. Select
File | Licensing | Create License File to create a backup copy of the licenses.

Your licenses are exported if you completely excport your Deltal” system.

Assigning Licenses to Nodes

After the licenses are loaded, you assign them to nodes (workstations and controllers).
Typically, controllers require one license (unless you purchase scale-up licenses for the
controller) and workstations require one or more licenses.

To assign licenses

1. Select the node, click the right mouse button, and select Licensing | Assign
License.

Getting Started with Your DeltaV Digital Automation System



.§'=,__Exploring Deltay

File Edit WYiew Object

Applications  Tool

=10l x|

|z Help

IE’ Setup

A&z 40 X |a mEEes g Ee

IAII Containers

IContents of 'Setup’

L Deltay_System
Library
Syskem Configuration

i

e AREA_A

Assign a license to this node

Unassigned /O References
= External Phases

..E,d-\%Physical Mebwark

Decommissioned Nodes
Control Metwark

Explore

L% alarm Preferences

s‘ Security
|g§Named Sets
sEngineering Units

2 Licenses

Update Download Status

Download

Werify without download

Diagnose
Upload

Li

History Collection. ..

Assign Lic

Prink
Expork

Unassign & License
Check Licensing

Licensing Properties

ik

Configure: Al

|Dowrload 8l

A dialog box opens showing only the compatible licenses for that node. Because
the selected node 1is a controller node, multiple types of licenses are compatible

with it, as shown in the following figure.

T @mE

Look in: ILicenses j

2|

Mame | Mode Azzignment

é_ Fuzzy Logic Function Blocks, +25
2, Batch Contral Scale-up: +25

%, Batch Control Scale-up: +100

%, Batch Control Scale-up: +200

Object M ame: I

Cancel

Help |

| ok |
[ S |

2. Select the licenses that you want to assign to the node and click OK.
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> To see license details

1. Select the node for which you want to see license details, and click the right mouse
button.

2. Select Properties from the context menu and click the Licensing tab.

OPSTATION1 Properties ﬂ

General | Advanced LiCEﬂSian

Aszzigned License Features: | # Configured: |
workstation Comman Services
Operation Scope: 5000 DETs
Continuous Historian: 250 Ibems

Ewvent Database

Auto Tune

Configuration Studio - On-line
Configuration Studio - Edit

FF device config/calibrate

Diagnostics

Continuous History Wiew

Batch History View

Fecipe Studia

System Size: 5000 DTS

Fieldbus device database: 1100 Devices

Jm f0 b b b 4 4 g o —

DST Count: License Details... |
IU

QK I Cancel | Help |

The Licensing Properties page shows the assigned license features and the
number of features (DSTs, items, and devices) configured on the node.

3. Click the Licensing Details button to see details on the license features included
on each license.

There are two other ways to assign licenses:

1. Open the Licenses folder (under System Configuration | Setup), drag a license
from the list, and drop it onto a node.

2. Open the Licenses folder (under System Configuration | Setup) and use the
license’s context menu to assign the license to a node. The context menu is
accessed through the right mouse button.
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When you drag a license from the licenses folder onto a node, you must choose the license
from the entire license pool. When you assign a license using the license’s contexct menu,

you are given a list of compatible nodes for the license.

Now that you have assigned your licenses, you can download the configuration for

your workstations and controllers.

Downloading the ProfessionalPLUS Workstation

When you have finished configuring the workstation and assigning licenses, you need
to download the configuration. Before you download, make sure the System Identifier

has been connected to the Professional PLUS workstation.

To download the workstation configuration

1. Start the DeltaV Explorer by clicking Start | All Programs | DeltaV |

Engineering | DeltaV Explorer.

2. Under Control Network, select the workstation, click the right mouse button,

and select Download | ProfessionalPlus Station from the menu.

& Exploring Delta¥ - Ellﬂ
File Edit Yiew ©Object Applications Tools Help

[ = petav_system D&y DD X m2EE @ EC Y
Al Containers ICDntents of 'Deltali_System'

E-H Syskem Configuration
Recipes
- Setup
E'gg; Control Strategies
Unassigned IfO References
;: External Phases
| AREA_A
E|.‘Q&‘ Physical Metwork
ﬁ Decommissioned Nodes
3 Contral Metwork

Library
Syskem Configuration

Explore |

Update Download Status I
Download
Werify without download

P onalPlu:
Setup Data

Diagnose Changed Setup Data
Upload Re-send Last Known Good Download
History Collection. ..
Licensing 4
Download all aspects of the se Brint 2 object(s) (Configure Al [Dowrload Al M

3. Read the message and, if you are sure that you are not controlling a process, click

Yes to acknowledge the message and accept the defaults in the Confirm

Download dialog box.
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A window opens to show the progress of the download and give you details about
any problems encountered.

4. Click Download Anyway if the Configuration Check Results message box
appears to continue the download.

Since we have not assigned I/O you will probably get some configuration
messages.

Download complete

The itemsz you selected are being downloaded. The
download process iz fully automatic. You can stop
the download process by clicking the Cancel Button.
‘when the download completes, the items pou
zelected will be updated to indicate their status.

. ) USAUST-DOVEHAWE: Batch Server List ;I
v Creating Log Fils USAUST-DOVEHAWK: Batch Historian List
USALST-DOVEHAWE: Batch Campaign Manager List
Flritaming Uslses sk USALST-DOVEHAWE: Process History Server List
V" Perfoming Upload Checks UISAUST-DOVEHEWK: Global Alarm Audible Graups
. USAUST-DOVEHAWE: Delta Remote Access Service
v Performing Pre-download Checks USALST-DOVEHAWE: Metwork Configuration Parameters
USALIST-DOVEHAWE: Spstemn Journal List
8 USALST-DOVEHAWE: Remote Client Subspstem

S et 4 LISAUST-DOVEHEWK: Asset Server List
- ) _ USAUST-DOVEHAWE: Display Yersion Control
Yerifying Configuration USAUST-DOVEHAWE: CONT
USAUST-DOVEHAWK: BATCH

i USAUST-DOVEHAWK: CMGR
V' Generating LISAUST-DOVEHEWK: CHIST
USAUST-DOVEHAWK: End Download

v Downloading D ata download finished
Updating download status
v Updating Download Status Update complete

-

100%
He-DownIoadl Cancel I Cloze |

5. Click Close to close the Download dialog box.

Configuring Other Workstations

Prior to configuring other workstations, you need to add their names to your Control
Network in the DeltaV Explorer. Then create a configuration floppy disk from the
ProfessionalPLUS Workstation to configure the other workstations.

The ProfessionalPLLUS and other workstations must be connected to the network
before the Workstation Configuration is run. Workstations must be able to
communicate with the Professional PLLUS workstation for a successful download.

The following steps are performed on the ProfessionalPLUS Workstation.
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To add other workstations to the DeltaV Explorer

1. On the ProfessionalPLUS Workstation, open the DeltaV Explorer.
2. Select Control Network and click the right mouse button.

3. From the context menu, select New | Operator Station.

& Exploting Deltay

—lofx|

File Edit View Object Applications Tools Help

| Control Netviork Fl&f&sy b x| e nEpEEseEe s

IA\I Containers

ICnntEnts of ‘Cantrol Metwark!

IS Deltay_System CTLR1
Library USALST-DOWEHAWE
=) System Configuration

Recipes
Setup
> Control Strategies

Unassigned [0 References
External Phases

AREA_A

Physical Metwork
Decommissioned Modes

CTLR1 Bl |

Update Download Skatus -
Download sl Application Station
Werify without download
Diagnose

Configure If0

Create a new Operator Station Commission Controller

s obiject{s) [Cunfigure All [Download Al ,N_ﬂ
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Important

Note

The Node Properties dialog box opens.

NODE1 Properties x|

General | Advanced

Object type:  Operator Station
Modified:
Modified by:

Description:

Aszzociate Alarms & Events with Area:
IAHEA_A Browse. . |

[+ Enable network redundancy for this node

[~ Show integrity erar when nat in time sync
[V Participate in Global Horn Acknowledge Group
™ Enable Remate Client Functionality

r Fiestrict on-line changes to areas assigned to the Alams
And Events subzystem of this station

QK I Cancel | Help |

4. On the General tab, enter the name for the Operator Station.
5. Accept the default settings and click OK.

6. The new workstation node appears under the Control Network.

For remote nodes, the new workstation node names must be the same as the Windows
names for those machines.

By defanlt, the new workstation node is redundant. If you want this new workstation to
be simplex, deselect Enable network redundancy for this node.
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> To create a configuration diskette

If you decide not to immediately create a configuration diskette after adding
workstations to the DeltaV Explorer, you need to later access the procedure manually.

The following steps are performed on the ProfessionalPLUS Workstation. You will
need a blank diskette to insert in your floppy drive to store the configuration file.

1. Open the DeltaV Explorer if it is not already open.
2. Insert a blank diskette in drive A:.

3. Select Physical Network and click the right mouse button.

& Exploring Deltay =101 x|
File Edit Yiew ©Object Applications Tools Help

15 Cortrol Network FAl&Essbd x| mEmEe s =e 8
IAII Containers ICnntents of ‘Control Metwork!

f=, Deleay_System . CTLRL

- Library USAUST-DOVEHAWEK

=] & System Configuration A OPSTATIONI

[+

[ - Recipes
- setup
= Cantrol Strategies

Unassigned [} References
H ¥ External Phases

Update Download Skatus

ﬂ! s Download 4
‘& op: Werify without download
Diagnose
Configuration Fils
Upload
Check Licensing
Print
Creates a file containing St Export ject(s) selecked  (Configure Al |Duwn|uad Al ,_ ,N_A

A context menu appears.
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4. Select Create Station Configuration File from the context menu.

A dialog appears for you to specify the file name and destination. The default file
name is DevData.cfg and the default drive is A:.

Export Station Configuration File e |

Save i I\g 3 Flappy 1]

File narne: ['IE-‘-;'[IaI-a.-:r- j Save I
Save as ype IEnnlig Files [*.cfg) j Cancel |
5. Click Save.
> To configure other workstations

These steps are performed on the other workstation.

1. Open the Workstation Configuration application by clicking Start | All Programs
| DeltaV | Installation | DeltaV Workstation Configuration.

2. Click Next on the opening screen.

3. Select Other Workstation and click Next to continue.

The Workstation Configuration application guides you through the process of
configuring the workstation. Remember to refer to the online help. This process may
take several minutes to complete. You are instructed to restart your computer for the
configuration changes to take effect.

If you have more workstations to configure, take the disk to the next workstation and
repeat the procedure.

When you have finished configuring the workstations, you need to download the
workstation configuration. On each machine, perform the Workstation download
procedure described eatlier under “Downloading the Professional PLUS
Workstation”.
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Configuring the Controller Node

The DeltaV system allows you to configure your controllers and 1/O before the
hardware is connected. By configuring a controller placeholder, you can perform
most of your hardware configuration off-line. After you have physically connected the
controller, you can easily assign it to the placeholder.

For information on connecting your hardware, refer to the manual Installing Yonr
Deltal” Digital Automation System. When you power up your system, any controllers
that are physically connected will be sensed by the DeltaV system and listed in the
DeltaV Explorer as decommissioned controllers. At that point you can drag-and-drop
a decommissioned controller to your control network or to a specific controller
placeholder that you have configured in advance for that controller.

If you want to do the tutorials in Chapters 3 through 7 of this book, you can set up a
controller placeholder called CTLR1 and then configure I/O channels for it
according to the instructions in the next section.

> To create a controller placeholder

1. On the ProfessionalPLUS Workstation, open the DeltaV Explorer.
2. Select Control Network and click the right mouse button.

3. From the context menu, select New | Controller.

.§'=,__Exploring Delta¥ : ;Iglll
File Edit WYiew Object Applications Tools Help

:ﬁ:}CDntrolNetwork j| e‘.gef e‘.&? E.Sef t% ~|_: _ | X | 2? | | DED A%’ | ﬁ | 5 S
IAII Containers IContents of 'Control Metwork!

e Deltay_System . CTLR1

B[l Library i OPSTATIONI

B System Configuration LISAUST-DOYEHAWK

[#-55 Recpes

-- Setup

& Control Strategies

Unassigned /O References
@ External Phases

e AREA_A

3 Physical Metwark,

é Decommissioned MNodes

-

CTLRI Explore

- B OPSTAT
w-A8 Usaus

Controller

Operator Skation
Update Download Status o )
Application Station
Download L8

Werify without download

Diagnose
Create a new Controller Canfigure If0 3 object(s) |Configure Al |Denanload Al Fz
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A new controller, named NODE1, is added under the Control Network. The
name appears in the right pane in an edit box, ready for renaming,

4. Rename the controller to something meaningful for your system.

Note A red X next to a controller means that it is not communicating.

> To view controller properties

(These are general instructions and are not part of the tank process tutorial. If you
have a controller and I/O connected, they ate not likely to match the hardware
specifications for the example.)

1. Inthe DeltaV Explorer, select System Configuration | Physical Network |
Control Network | controller placeholder.

2. From the context menu, select Properties.

The controller Properties dialog appears, as shown in the next figure.
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CTLR1 Properties x|

GBnBla'lEontroller Advanced | Licensing

Object type:  Contraller
Modified: Feb 23 2005 2:04:31 PM
Modified by:  DeltavAdmin

Mame:
IETLFH

Description:

Aszzociate Alarms & Events with Area:
IAHEA_A Browse. . |

[+ Enable network redundancy for this node

[~ Show integrity erar when nat in time sync
™ Node iz redundant

Model/5 oftware Revision

Todel: Major revizion:  Minar revision:

MD/MD Plus | |2 MRE |

QK I Cancel | Help |

3. Select an Area to associate alarms and events with and select the checkboxes
required for your installation. You do not need to set any values in the Model/
Software Revision area. Accept the defaults. When you download, the DeltaV
system updates the values in this area to reflect the controller model and
software revision in your system.
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To locate and configure a connected controller

(These are general instructions and are not part of the tank process tutorial. If you
have a controller and I/O connected, they ate not likely to match the hardware
specifications for the example.)

1.

In the DeltaV Explorer, select System Configuration | Physical

Network | Decommissioned Nodes.

2. Select the decommissioned controller in the right pane.

.§'=,__Exploring Deltay - |EI|1|
File Edit Yiew Object Applications Tools Help
IiDecommissionedNodes j|,58§,5&£,53§ & L“_] _ |X|3?||EDED;%|@|GS

IAII Containers IContents of 'Decommissioned Nodes'

For Help, press F1 |User: ADMINISTRATOR |1 object(s) selected IConFigure all !Download all /,:

e Deltay_System

B[l Library
=) L System Configuration

¥, Reripes

Unassigned /O References
@ External Phases
AREA_A

AR, OPSTATIONI
LM USAUST-DOVEHAWE
[ ez

3.

Drag-and-drop the decommissioned controller to Control Network or to a

specific controller placeholder.

If you drag the decommissioned controller to Control Network, a Properties
dialog box opens for you to enter a name for the controller. Then you will be
asked if you want to auto-sense the I/O catrds. For a new controller, for
which you have done no configuration, you would normally answer yes.

If you drag the decommissioned controller to a placeholder, such as CTLR1,
you will be asked if you want to auto-sense the I/O cards. If you have already
configured 1/O cards for the placeholder controller (which you will learn
how to do in the next section), answer no. If you answer yes, the autosensed
cards will be compared to the ones configured, and any mismatches will be
displayed. You can replace any empty slot with an autosensed card. To
replace mismatched cards, you must delete the configured cards.
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Note You can also commission a controller by selecting the contexct menu item, Commiission.
Access this menu item by pointing to either Control Network or a controller and clicking
the right mouse button.

Tip You can identify a decommissioned controller and confirm that it is commmunicating by
selecting the controller, clicking the right mouse button, and selecting Properties. Select
the Controller tab and select Flash lights to make the controller’s lights all flash at the
same time. Then select Stop flashing and click OK fo close the dialog box.

Important  You can decommiission a controller by selecting the controller, clicking the right mouse
button, and selecting Decommission. The left pane still shows the controller name. This
placeholder still contains confignration information, such as 1/ O Device Tags and
assigned modules. Do not delete the controller placebolder. Deleting a controller
placeholder will also delete the 1/ O configuration, including any Device Tags assigned to
the controller’s I/ O.

Configuring I/O Channels

The next task is to configure your I/O channels. There are several steps. First you
either autosense physically connected cards or add I/O card placeholders using the
DeltaV Explorer. Then you enable the channels on the cards and define the Device
Tag for each channel. The Device Tags are the names the DeltaV software uses in the
control modules to identify the input and output instruments and hardware devices
like transmitters, valves, and so on.

In the tank example used in the tutorial, there are four I/O cards installed in the
following order: Analog In, Analog Out, Discrete In, and Discrete Out. If you have a
real system set up, your I/O cards may not have been installed in this order—you may
not even have some of these catd types. Therefore, to be able to do the tutorial I/O
configuration exercises, you will need to configure a controller placeholder, as
desctibed in the previous section. You can learn the general I/O card configuration
steps by reading this section.
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Each I/O catd has eight channels, not all of which will necessarily be used. The
Device Tags for the tank process examples are listed in the following table.

Table 8-2 Device Tags for the Tank Process Example

I/0 Card 1/0 Card Type Channel Channel Type Device Tag Description
co1 Analog In, 8 Ch, CHO1 Analog In LT-1 Level transmitter
4-20 mA, HART
CHO02 Analog In FT-1 Flow transmitter
Cco02 Analog Out, 8 Ch, CHO02 Analog Out FY-1 Regulatory valve
4-20 mA
co3 Discrete In, 8 Ch, CHO1 Discrete In XI-1 Confirm motor contact
24 VVDC, Isolated
CHO02 Discrete In LSC-1 Limit switch-closed
co4 Discrete Out, 8 Ch, CHO1 Discrete Out XV-1 Block valve
24 VDC, High Side
CHO02 Discrete Out ZX-1 Motor start contact
Usually, the I/O catds are already downloaded and autosensed when you define the
controller node and you can go to the procedure for configuring the first channel on
the first I/O card.
However, if you need to add a card or a placeholder, use the following procedure.
> To add an I/O card (or placeholder)

1. In the DeltaV Explorer, select System Configuration | Physical
Network | Control Netwotk | CTLR1 | I/O.

2. Click the right mouse button and select New Card from the menu.

The Add Card dialog appears.

3. Type a description for the card (such as Analog Input) and confirm or change
the slot position.

4. Select a Card class from the top pull down list. (The first card is an Analog Input
card.)

5. Select a Card type from the second pull down list. (The first card is 8 Channel,
4-20mA, HART).
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Object bype: Card
todified:
Modified by:

LCancel

i

Descriphion:

140 Card
Card clazs
I.&nalog Input Cards j

Card type :

Card zeries :

Series 1 j

Features

B azic Functionality

/0 Redundancy
[T Card iz redundant

Slot position:

;-

6. Click OK.

7. Repeat the procedure to add the remaining three cards, using the information
from the table.
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> To configure the first channel on the first 1/0O card

1. Inthe DeltaV Explorer, select System Configuration | Physical Network |
Control Network | CTLR1 | I/O.

The right pane lists the I/O cards.

2. Click the I/O configuration button on the toolbar (or click the right mouse
button and select Configure I/O from the menu).

£ Exploring Delta¥ =l
File Edit WYiew Object Applications Tools Help
[® 10 dERE QDX R DEEEE GBE S
IAII Containers IContents of T’
e Deltay_System 'i 01
: Library | Xelie]
- F System Configuration | i)
Recipes ‘ co4
Setup

Control Strategies
Unassigned /O References
= External Phases
e AREA_A
.&df Physical Metwork,
@l Decommissioned Nodes

“ As Explore

Mew Card

t -‘& OPST# Update Download Status
Ll Usau: Bownload .
Werify without download
Diagnose

Auto-sense IjO cards

Configure IfO

Prink

Run the IfO Configuration apy . TRATOR |4 ohject{s) |C0nFigure all }Download all v

The I/O Configuration window opens, displaying a list of the eight channels
available on all the I/O catds. The default channel names are CHO1 through
CHOS.
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I/0 Configuration - [Controller - CTLR1/101/]
@, File Edit Miew Window Help

=10l x|
=@l x|

SliAEe0 A HBYAS & QY|

Path | Type | Device Tag | Referenced B | Enabled I Description -
L] cot AI_8CH_HART_4-20

d CHOL Al CHAM CTLR1CO1CHDL Mo Analog Input Chant
2 CHOz A1 CHAN CTLRICOICHOZ Mo Analog Input Chant
2 CHO3 A1 CHAN CTLRICOICHOS Mo Analog Input Chant
2 CHO4 A1 CHAN CTLRICOICHO4 Mo Analog Input Chant
2 CHOS A1 CHAN CTLRICOICHOS Mo Analog Input Chant
2 CHOG A1 CHAN CTLRICOICHOE Mo Analog Input Chant
2 CHO? A1 CHAN CTLRICOICHO? Mo Analog Input Chant
2 CHOg AI_CHAN CTLRICOICHOS Mo Analog Input Chant
L1 oz A0_BCH_4-20 -
d CHOL A0 CHAM CTLR1C02CHDL Mo Analog Output Cha
2 CHOz A0 CHAN CTLRICOZCHOZ Mo Analog Output Cha
2 CHO3 A0 CHAN CTLRICOZCHOS Mo Analog Output Cha
2 CHO4 A0 CHAN CTLRICOZCHO4 Mo Analog Output Cha
2 CHOS A0 CHAN CTLR1COZCHOS Mo Analog Output Cha
2 CHOG A0 CHAN CTLRICOZCHOG Mo Analog Output Cha
2 CHO? A0 CHAN CTLRICOZCHO? Mo Analog Output Cha
2 CHOg AD_CHAN CTLRICOZCHOS Mo Analog Output Cha
€ co3 Dl _BCH_24VDC IS0

-

For Help, press F1

il

[ o[

3.

The Channel Properties dialog box appears.

Select Enabled.

For the first card (CO1), select CHO1, the first channel.
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Enter a Device Tag in the Device Tag field, for example, LT-1.

Enter a description of the channel, for example, Level Transmitter.

Double-click CHO1 (or click the right mouse button and select Properties from
the menu).
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The Channel Properties box now looks like this:

CHO1 Properties ﬂﬂ
Object type:  Channel oK
Modified: Feb 24 2005 9:04:16 &M el
Modified by:  ADMINISTRATOR Help |
V¥ Enabled
Description:

ILeveI Tranzmitter

Channel type:
IAnang Input Channel j

Device Tag:

I'—T"I Browse... |

8. Click OK.

> To configure the remaining cards and channels

1. Repeat the procedure (steps 3 through 8), substituting the appropriate
information from the table.

Tips To enable a contiguons group of channels, hold down the Shift key, select the channels,
select Properties from the context menn, and click Enable. To enable individnal
channels, hold down the Ctrl. key, select the channels, select Properties from the context
menu, and click Enable.

If there is a printer handy, you can print a copy of your 1/ O confignration by clicking
the Print button on the toolbar.

2. Close the I/O Configuration window by clicking the Close button in the upper
right corner (or selecting File | Exit).
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Downloading the Controller Configuration

After configuring the I/O cards and channels and assigning the controller licenses,

you need to download the controller configuration. (You can only do this for a real

controller, not a controller placeholder.) Refer to “Assigning Licenses to Nodes” on
page 8-8 for more information.

It is recommended that you not perform any tutorial procedures that involve
downloading of configuration information into an operational system without fully
considering the impact of these changes.

> To download the controller configuration

1. Inthe DeltaV Explorer, select the controller, click the right mouse button, and
select Download | Controller from the menu.

2. Read any messages that appear and select the appropriate response.

3. A window will open to show the progress of the download and give you details
about any problems encountered.

4. Click Close.
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Setting Up Your First User Account

Important

Note

The first user who logs in to the system starts off with a default user name of
Administrator. This person has administration privileges associated with the
computer domain as well as full access to all DeltaV functions such as configuring
hardware, configuring the process system, making changes to the configuration, and
SO on.

The first user must log in using the Administrator account. The defanlt password for
this account is deltay (lowercase). T'he first thing the administrator must do is to change
the account password and then change the passwords on the administrator acconnts on
the other workstations to match this password. Then, the administrator configures the
ProfessionalPLUS Workstation and downloads that workstation's confignration.

Before any other users log in to the system, some thought should be given to the
overall user access scheme. If more than just one or two users will be accessing the
system, you may want to limit their ability to change the process configuration or
perform downloads. To do this you need to set up user names and access privileges in
the User Manager.

There may also be other defanlt nser accounts set up on your system, such as Operator,
Supervisor, Maintainer, and Configure. The default passwords for these accounts are
Deltal”O1, Deltal’S1, Deltal’M1, and Deltal”’C1, respectively.

To access the DeltaV User Manager

1. If you are the very first user after the workstation has been configured, log in as
Administrator.

2. Click Start | All Programs | DeltaV | Engineering | User Manager.

The initial screen of the User Manager application appears.

Getting Started with Your DeltaV Digital Automation System



Important
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~1Delta¥ User Manager USAUST-DOYEHAWE =|ol x|
Flle Edit Yiew Repaorts ‘Window Help
NEEERIERE)
guses =lolx| —Ioix|
User hame Full Mame Diescripkion Locks Type Description
ADMIMISTRATOR Built-in account For administering 1] | Alarms Write
COMNFIGLURE Batch Operate drite
DELTAYADMIN Build Recipes Write
DWEATCHADMIN Can Calibrate write
Guest Built-in account for guest access b | can Configure Write
Epﬂél;l;ﬁ-\rg.lgll Can Download write
Contral wirite
SUPERVISOR Driagnostic Wirite
Restricted Control wirite
A 13
I I J System Admin Write
¥ Groups _ Dlﬂ System Records Write
- Tuning Wirite
Groups Description User Lock 01 write
Maintenance User Lock 02 Yrite:
Operate User Lock 03 Write:
Supervise User Lock 04 Write:
Tune User Lock 05 Yrite:
User Lock 06 wirite
User Lock 07 wirite
User Lock 08 wirite
User Lock 09 wirite
User Lock 10 rite
| I i | |
For Help, press F1 MM 4

There are a number of default user accounts, including Administrator, DeltaVAdmin,
DVBatchAdmin, Configure, Operator, Supervisor, Maintainter, and Guest. Only
Administrator has full privileges.

Users should not use the Deltal Admin or DV BatchAdmin accounts. They are for
internal systems use only. You must use the ServPwd.exce utility to change the passwords
for these accounts. Refer to the Deltal” User Manager and Deltal” Security topic in
Deltal” Books Online for more informaiton on this utility.

To learn more about User Manager, particulatly the specifics of how to limit
access to plant areas and grant configuration/download privileges, read the online
help for this system. Context sensitive help (related to specific fields) is also available
by clicking the What’s This button and then clicking on a specific field.
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Note

Adding a User

The procedure below steps through the basics for adding a new user account.

To add a new user

1. Click File | New | User.
The New User dialog box appears.

General IAdVancgdl Gmupsl Keps |

Name

Full Mame

Account Type

v Dperating System fwindows] Account
I Dehayf Administratar

Bpavmd [ Delay Batch Historian Adminishator
I [~ Windows Deskiop Access
Canfirm Passward [ Windows Administrator

I ™ Allow Terrinal Server Logon
v Delay Database Account

Operating System (Windows] Description

Ok I Cancel |

Help

2.

Type the Name, usually only the last name, and tab to the next field or click in
the next field. Do not press Enter or click the OK button until you have made all
your selections for this user account.

If you press Enter, the new user account is created with all the defanlt settings of
Windows and Deltal” Account types, but no Download or Configure privileges. To add
these privileges, you need to edt the user account properties by clicking on the user’s name
and selecting File | Properties.

3. Type the Full Name and tab to the next field.

4. You must enter a password and inform the person of the password.
5. Confirm the password in the next field.

6. Select both Account Types.
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DeltaV accounts are global. Windows accounts are specific to each workstation.
A user’s DeltaV account is only usable on a workstation when the Windows
account is also enabled for that user on the workstation. You must enable a
Windows account for each DeltaV user on every workstation on which that user
runs the DeltaV system.

7. Click the Advanced tab.

General Advanced |Gmups| Keys I

Logon Script

Account and Password Status Home Directar
[~ Disable Account
[~ Password Must Change Next Logan @ Local |
[~ User Can't Change Password

[~ Password Never Expires L Egnnectl j 1o I

oK I Cancel | Help |

8. Fill in any other information as appropriate for your usage environment.

9. If the user should have Download or Configure privileges, click the Keys tab and
add these privileges. (These tabs are described briefly below:)

10. Click OK.

11. Close the User Manager application.

The Groups and Keys Tabs

The Groups tab is where you can assign the user to a user group that has predefined
access privileges. The Keys tab is where you can restrict or grant access to control
module parameters and fields. The locks may be for individual plant areas or across all
plant areas. You do not need to be concerned about either of these tabs until you have
more of your system set up. At some point, however, you will have to specify in detail
the locks and groups. Refer to the Online Help for the User Manager for more
information on how to do this.
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General Advancedl Groups Kews

All Locks

Alarms

Batch Operate
Build Recipes
Can Calibrate
Can Configure
Can Download
Control
Diagnostic
Resticted Control
System Admin
System Aecords
Tuning

User Lock 01
User Lock 02
User Lock 03
User Lock 04

4

o

< Remove |

Has Key for

I Plant Area

Can Configuie
Can Download

<Sitewide>
<Sitewide>

K E— |

o |

Cancel | Help

Downloading the Workstation

After you have made your changes in the DeltaV User Manager, you need to

download the workstation.

> To download the workstation

1. Inthe DeltaV Explorer, select the workstation, click the right mouse button, and

select Download | Setup Data from the menu.

2. Answer yes when asked if you want to continue.

3. A window will open to show the progress of the download and give you details
about any problems encountered.

Congratulations. You have finished the Physical Network part of your System
Configuration and set up your user account. Now you are ready to start configuring

the Control Strategy.

At this point you can go to Chapter 3, Learning About the DeltaV Explorer. Then
you can create a plant area, which will be the logical container for your control

strategy, and create the control modules.
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Glossary

Alarm Alarms alert the operator that a particular event has
occurred. You define the types of alarms for your system
configuration and the sound that the alarm makes when the
event occurs. For example, you could define a HIGH alarm
for a specific level on a tank and have the system inform the
operator by playing a.WAV (audio) file.

Algorithm A set of logical steps for solving a problem or accomplishing
a task. The module's algorithm defines how the module
behaves.

Areas A logical division of a process control system. Areas typically

represent plant locations or main processing functions.

Books Online A DeltaV application that includes the content of the paper
documentation plus theory of operation, configuration
planning, and application-specific and system-wide
reference information.

Composite A block in an algorithm that is made up of two or more blocks.
A composite can contain function blocks or sequential
function charts.

Controller The DeltaV system device that runs the algorithms to control
the process equipment and communicates the process data
to the operator workstation.

Database A collection of data organized for rapid search and retrieval.
The DeltaV database allows you to make on-line and off-line
changes to your configuration.

Decommission To take a controller out of service, usually to replace a failed
controller. This resets the IP address to the default address
and resets the controller’'s configuration. (You should not
delete a controller placeholder that contains configuration
information when you decommission a controller.)

Debug To find and eliminate problems with an installed module by
stepping through the algorithm and examining values.

DeltaV Explorer A navigation tool that provides a unique view of your system.
It allows you to see the hierarchy of areas, nodes, and
modules and to move to different areas, nodes, and
modules. The Explorer is especially useful for copying and
moving modules to new nodes using its drag-and-drop
capability.
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Device Signal Tag (DST)

DeltaV Workstation

Device Tag

Dynamo

Event

Function Block

Function Block Diagram
(FBD)

History

Hub

Input/Output (1/0)

I/O Carrier

Library

Glossary-2

A Device Signal Tag consists of a Device Tag and a specific
signal from that device.

A personal computer running the Windows operating
system. One workstation can handle as many as 512 I/0O
channels from four different controllers.

Device Tags represent the instruments, valves, and other
field devices in your DeltaV system.

Graphic objects stored in a library that you use to create
pictures in the DeltaV Operate application. Many dynamos
are available that represent modules, devices, or
characteristics of your system.

A noteworthy occurrence in your process or system.
Typically, you want the system to react to and record an
event.

A logical processing unit of software that defines the
behavior of an algorithm for a particular module.

A diagram that contains multiple function blocks.

A chronological record of events, including the settings and
changes made to a module. This record of events can be
referenced to gain information about a particular run or lot of
the product, or to show that the process complied with quality
guidelines or government regulations.

A device in a network that consolidates control network
connections and routes communications. All
communications devices on a hub-based network connect to
one or more hubs.

Signal reception and transmission or signal interfacing.
Input, for a process control device, involves accepting and
processing signals from field devices. Output, for a process
control device, involves converting commands into electrical
signals to field devices.

The assembly that provides power and communication
connections for the DeltaV /O Interface Modules and
termination blocks.

A repository for objects that are intended to be reused. The
library in the DeltaV system contains modules, function
blocks, composites, and items that the user creates for
reuse.
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Module

Node

Open Database
Connectivity (ODBC)

Operator

Parameter

Process

Record

Sequential Function
Chart (SFC)

Step

Universal Naming

Convention (UNC) Name

A reusable configuration structure that focuses on process
equipment. Modules link algorithms, conditions, alarms,
displays, history, and other characteristics together for a
particular piece of equipment so that you can use modules to
develop a control strategy. The library modules have all the
necessary characteristics defined for you, but you can
customize them for your particular application.

A device (either a DeltaV controller or workstation) on the
control network.

An open, vendor-neutral interface for database connectivity
that provides access to a variety of personal computer,
minicomputer, and mainframe systems.

A person who supervises and controls the running process
using the DeltaV Operate application in run mode to monitor
and set process values.

The name of a logical grouping of data such as SP or PV.
Each element of data within the group is referred to as a field.
A user with the appropriate privileges can modify parameters
off-line or on-line to affect the current process.

A collection of physical devices and methods used in the
production or manufacturing of a product.

A collection of data (such as date/time, parameter, node,
area, level, and so on) for a single event. Records, which can
be copied, printed, and exported, are presented as rows in
the Process History View program.

A diagram that defines the sequence of events with steps,
transitions, and actions.

An element of a sequential function chart that contains a set
of actions. A step is either active or inactive.

Used when naming a location on your DeltaV system (for
example with database locations or host machines) the UNC
name is the universal naming convention name. It is a full
Windows name of a resource on a network. The UNC
conforms to \\machine name\sharename syntax, where
machine name is the name of the physical computer and the
sharename is the name of the shared resource on the
machine to which you are pointing or looking. UNC names of
directories or files can also include the directory path under
the sharename, with the following syntax:

\\machine name\sharename\directory\filename.
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Data links 5-14
creating 5-16
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for loop process value 5-21
for loop setpoint  5-20
for motor setpoint  5-22
for tank level 5-17

Data Source Browser 5-15

Database
definition 1-4
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Default Arrangement
of Control Studio views 4-5

Default password 8-1, 8-28
Default user accounts 8-29
DeltaV Explorer 1-9, 3-1
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view options  3-3
DeltaV Inspect 1-12
DeltaV licenses
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opening in run mode  5-7
Run mode 1-15

DeltaV Predict 1-13

DeltaV Simulate Suite  1-14
DeltaV Tune 1-14
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DevData.cfg file 8-16
Device Control function block
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Device Tags 4-11
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for tank process 8-21
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Control Studio  4-6

Display hierarchy 5-3
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DeltaV Explorer  3-3
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workstations 8-11, 8-32
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Engineering Units
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Links 5-14

Loading DeltaV licenses 8-6
Logical function blocks  4-32
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Main window 5-2
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Module templates
browsing 4-9

Modules
definition 1-3

MTR-101
creating 4-4
modifying 4-32
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Named sets  4-40, 4-43
creating 4-43

Navigating
in DeltaV Explorer 3-3
in DeltaV Operate  5-5

Network time  3-7
network time 3-7
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OPC Mirror 1-18
OPC server 1-17

Operating environment
description  5-1

Operator displays
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creating 5-1
Operator System Configuration Utility 1-17

Overview picture 5-4
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Palette in Control Studio Diagram View 4-6

Parameter
browser 5-15
filtering  4-7
promoted 4-20

Parameter filtering  4-11

Parameter References
in DeltaV Operate (frun mode) 5-14

Parameter tagnames 4-38

Parameter View

Control Studio  4-6
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module-level 4-24
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Picture files
saving 5-9
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PID control loop module
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creating 8-17

Placeholder for I/O card
creating 8-22

Plant areas
creating 4-2
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Primary Control picture  4-15

Process History View 1-16
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Unit modules
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Vetifying modules  4-18
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