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Figure 1 — TDC 3000 Xarchitecture with Universal Work Station




Control Networks by way of the
Network Interface Module, and with
process-connected boxes on the
Data Hiways by way of the Hiway
Gateway.

The Universal Work Station,
illustrated in Figure 2, like the
Universal Station (see Universal
Station Specification and Technical
Data), provides a single window to
the process. While Universal
Stations are typically grouped
together into a process operator's
console located in a control-room
environment, the Universal Work
Station has been designed for
placement in an office setting for
the following users.

» For the process engineer, the
Universal Work Station provides
a universal window to configure
the system database, build
graphic displays, prepare
Control Language (CL)
programs, and to verify these
entries.

» For the maintenance technician,
the Universal Work Station
provides a universal window to
monitor system performance
and to diagnose system failures.

» For the process supervisor, the
Universal Work Station provides
a universal window to monitor
the process and the system in
real time, and to retrieve
historical data.

The base Universal Work Station
consists of a desktop CRT,
separate keyboard with enclosure,
mouse, and desk-side electronics
enclosure. To accommodate
different user requirements, two
versions of the UWS are available.
One of these is intended primarily
for process engineers and
maintenance technicians, and the
other for use by a process
supervisor. Refer to Physical
Description and Optional
Equipment near the back of this
publication for complete
descriptions of the available UWS
models.
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Figure 2 — Universal Work Station

Functional Description

The following are the major
functions of the Universal Work
Station:

» Forthe process engineer;

— Build the process and
system database, graphic
displays, and reports.

— Prepare, edit, and compile
Control Language programs.

— Load operating software and
databases from a History
Module, cartridges, or floppy
diskettes.

— Load Honeywell-supplied
software updates.

* For the maintenance technician;

— Diagnose problems in the
LCN-based modules,
Universal Control Networks,
Data Hiways, and process-
connected devices.

— Display and print relevant
information that is required
during troubleshooting.

— Display and print system
hardware information; for
example, board revision
numbers.

» Forthe process supervisor;

— Monitor processes or
portions of a process, using
standard displays or custom
graphic displays.

— Monitor process, sequence,
and system alarms, and
operator messages.

— Display files.

— Display and print process
histories, trends, and
averages.

— Display and print reports,
logs, and journals.

— Monitor status of system
equipment in the control
room and near the process.
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— Load other system modules
with operating software and
databases from a History
Module, cartridges, or floppy
diskettes.

graphic displays and construct In general, there are three ways to
reports. They also are likely to call up a display:

need access to the operator’s 1
displays for verification purposes. '
Maintenance technicians, on the

other hand, need displays that are 2.
a guide through the diagnosis of a

Use preassigned keys on the
keyboard to call up a display,

Use user-configured keys on
the keyboard to call up a

Communicating with the problem. A supervisor needs display,
Process and the System displays that help to monitor the 3. Activate a target on another
area of the process for which he or display.

she is responsible. Figure 3 shows
the types of displays that are
available for the users at the
Universal Work Station.

The process engineer,
maintenance technician, and
process supervisor can
communicate with the plant

process and the TDC 3000X

A number of keys on the
Engineer's Keyboard, and
Supervisor's Keyboard directly call
up displays.

System. They can view the

displays and make entries by using
a k-eyb-oard or by SeleCting and Process Maintenance Process Supervisor/
actlvatlr}g atarget on the .screen, . Engineer Technician Process Op?arator
depending on the operation that is Displays Displays Displays
to be performed. System Maintenance Stang?gg/ecsgstom
The Universal Work Station 7 °°,§{'§p“|;§§°“ e e en Operating
displays are identical to the Displays
Universal Station displays, which e —
are designed to present Data Point Display Trend
information to the user in the best — Building — Memory and Report
. L Displays Displays Displays
possible way. A combination of
techniques ranging from traditional - e -
bar graphs to C.O.ntempo.rary . Graphic Mairiltser?;ce Sequence
pattern-recognition designs, is — Building — Journal Displays
used to accomplish this goal. Many Displays Display
displays have both dynamic and J— P j—
interactive areas. Dynamic areas cL Maintenance
contain information that is —— | Programming — _Aid Alarlgr;éMlzszage
periodically updated or have Displays Displays pay
graphic elements whose attributes — —
may vary with the associated T S
process values. For example, the I -t | e e
color of a numeric or bar Displays pay
representation of a process value - —
on a graphic display may change to S —
red V\?herl? the vallaueyreaghes arﬁJ File | Dragnostic TDC 3000
... . [— Editing Displays System
alarm condition. Interactive areas Displays Displays
accept entries from the keyboard
or from targets on the display.
- Doc(l:JLrLSézrtT;tion System
All displays, except the user-built Utility Displays Function
; . A— Program Displays
displays where the user defines Displays
the data organization and display
interrelationships, are standard ——
displays that have predefined System
formats and interrelationships. The 7 Function
standard displays available for each Displays 14220
type of user differ, because
information needs are not the
same. Engineers, for example, Figure 3— Displays Available for Each Type of User
need displays that help to build




Some keys call up displays that are
independent of what currently
appears on the screen; others call
up displays that are associated with
the current display. A minimum
number of keystrokes is required
to call up a display. Frequently
used displays can be assigned to
one of the user-defined function
buttons on the UWS keyboards so
they can be called up with a single
keystroke.

Optional peripherals such as the
Cartridge Disk Drive, and printer are
available for use with the Universal
Work Station.

Cartridge Drives are used to load
LCN modules with databases, to
load operators' and engineers'
software into Universal Work
Stations, to load Honeywell-
supplied software updates, and to
save data generated by the
process engineer and by the
system itself.

The printer can be used to print
copies of logs, reports, files,
trends, journals, displays, and
records of process, system, and
sequence alarms. The printer also
provides full-graphics screen
copies for the station to which it is
connected.

The mouse provides for a
convenient means of quickly
repositioning the cursor on the
CRT screen for selecting and
activating targets.

Operational Security

In the UWS, the control of access
to the system is accomplished
using configurable buttons. The
user is able to configure buttons
that set the access to any of three
levels. When the UWS is started, it
is put in the operator access level.
This level can be changed by
pressing a configured button. The
three levels supported are:

1. Operator Level—permits a
process operator to monitor
and manipulate process

parameters during normal
operation, but does not permit
changes to sensitive process
parameters.

2. Supervisor Level—permits
authorized personnel to alter
certain configured sensitive
process parameters and also
permits all functions allowed at
the Operator Level.

3. Engineer Level—permits a
process engineer to perform all
the process and system
functions.

A fourth level of access (view only)
can be configured. This level of
access can call up displays to
monitor the process and the
system, but does not permit any
data entry.

Over 30 functions are configurable
into one of the three primary levels
of access described above. This
includes such functions as the
following:

» Save and restore databases of
process-connected devices.

* Load the database of an LCN
module.

» Start up and shut down LCN
modules.

» Enable/Disable history
collection.

Another security check occurs
whenever an entry is made. The
system checks each entry to make
sure it is the right type (alpha,
numeric, etc.) and conditions are
correct for the operation. If the
entry is invalid, an audible error
tone is generated and an
appropriate error message is
displayed in the operator-error field
of the screen.

Process Engineering
Functions

With an Engineer's Keyboard
connected to the Universal Work
Station, software that enables the
engineer to build or modify, all or
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any part of, the database needed

by the TDC 3000X System to
meet its established objectives is
enabled.

The Universal Work Station
employs a sophisticated forms-
management capability that
simplifies information entry. This
capability provides easy-to-use,
preformatted video-display forms
to enter information for the building
functions.

A Help facility is available to assist
the process engineer as
information is entered during the
building of system structures such
as points, displays, and reports.

The process engineer can do the
following engineering-related
functions:

» Configure the system database

» Build data points

» Build graphic displays

* Prepare, compile, and link
Control Language programs

* Build logs and reports

» Edit files

e Use utility programs

» Call up System Function
Displays

Configuring the System

Configuration data entry-related
tasks are initiated through the
Engineer's Main Menu (Figure 4),
which is called onto the screen
through a dedicated button on the
keyboard. The Main Menu allows
the process engineer to select
from several groups of activities
when configuring or reconfiguring
the system.

1. Network Configuration
activities include naming units,
areas, and consoles; defining
modules on the Local Control
Network; and allocating space
on the History Module for
storage of data volumes.
Network Configuration
establishes places of
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These engineering-related
functions are accessed
through the Engineering
Personality Main Menu Display,
which is the first display that
appears after the process
engineering software is loaded
into the Universal Work Station.
Following the selection of a
function, the Universal Work
Station provides the process
engineer with access to the
various features of that
function.

Figure 4 — Engineer’s Main Menu
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residence for the data points to
be built.

2. UCN/Hiway Configuration
activities include assigning
interface modules to each
Universal Control Network and
gateways to each Data Hiway,
defining the devices on the
UCNSs and hiways, and defining
the types of modules or slots
within those devices.

3. Point Building activities include
defining names and
parameters of process data
points that are to reside in UCN
devices, hiway boxes,
Application Modules, and
Computer Gateways. Point
Building provides data points
to be used by system
functions that are used to build
the process-operations
database.

4. Function activities include
building custom graphics, free
format logs, and history
groups; specifying actions that
function buttons cause;
retrieving specified data from

system devices and
manipulating it for display in a
desired format; and using the
Area Database activity to
configure process areas.
Configuring a process area
consists of such actions as
configuring standard operating
displays, assigning logs and
reports to printers, and
creating an area configuration
file. The Area Database activity
provides the process
operation environment within
which the process operator (or
supervisor) monitors and
manipulates the process.

Support Function activities
support the above groups of
activities, as necessary.
Support Functions include
command processor
operations such as copying
files, creating program source
files, and building CL message
libraries; system menu
operations such as checking
how data points are distributed
in the system; system status

operations such as checking
status of modules; and
console status operations
such as checking the status of
Universal Stations and
Universal Work Stations.

The forms-management capability
of the Universal Work Station plays
a significant part during
configuration by presenting the
process engineer with
preformatted displays into which
configuration information is to be
entered. These preformatted
displays also list alternative values
that can be entered into the form
by selecting a target associated
with the desired value. In addition,
most entries have reasonable
default values that can be
accepted without further action by
the engineer.

Building Data Points
This function uses the Data Entity

Builder (DEB) to build, modify, or
delete data points. A data pointis a



database structure used by the
system to represent such entities
as a physical input or output or a
control calculation. The process
engineer can select from two
modes for building points: in the
first mode, the engineer enters the
information to build the data points;
in the second mode, data points
are automatically built from files that
contain previously defined data
points, with the engineer entering
only the information that differs
from what is in the original points.
The engineer can also create a
template for a data point of a certain
type. These templates contain
specified default values for the
parameters. Once created, users
can modify copies of the templates
to easily create other data points
with slightly different parameters.
The back-build feature of the Data

Entity Builder is also used to review
and modify data points in the
system.

Building Graphic Displays

The process engineer uses the
display-building function provided
by the Picture Editor to create
dynamic process-graphic displays.
The Picture Editor allows the
engineer to create, modify, and
delete pictures by working with the
picture itself. Thus, the process
engineer can quickly and easily
build powerful interactive custom
displays without resorting to
programming languages. The
process engineer can use
standard characters or addressable
dots to build graphic displays.
Figure 5 shows the working format
provided by the Universal Work
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Station through which graphic
displays are built.

Key features of the Picture Editor
are as follows:

* Line Drawing—Lines can be
drawn between any two points
on the picture. This allows the
process engineer to easily build
representations of pipes, lines,
etc.

» Polygons—Realistic
representations of plant
equipment such as valves,
pumps, and vessels can be
constructed. Both filled and
wire-frame polygons are
supported.

Current Settings ﬁ

Time/Date

Today's time and date

References to current information:
* Where the picture is filed

Edit Region

« Behavior of the picture's graphics
» Picture location vs. overall surface
* Where the screen cursor is located

Shows current drawing

Command Line &

Engineer enters

Error or Prompt Line <

Keyboard

Figure 5— Working Format for Building Graphic Displays

commands here

Prompts the engineer
and displays any edit
errors made

Allows: (1) Entry of commands and data
(2) Fallback to end of previous operation
(3) Cursor movement and reading of cursor position
(4) Assignment of attributes to objects on the screen

1575
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Display of Process Variables—
The value of a process variable
can be represented in numeric
form, with textual information

such as data point descriptions.

Bar Graphs—Process variables
can be represented as dynamic
bar graphs. Both horizontal and
vertical bars of any length or
width are supported.

Behavior of Display Objects—
The color, blinking, and
intensity of objects in the
display can be controlled, based
on the value of the process
variable. This allows abnormal
conditions in the process to be
represented by a
corresponding change in a
graphic display. For example, a
blinking red pump might
represent an alarm on that piece
of equipment.

Subpictures—Once a picture
has been built, it can be added
to any other picture as a
subpicture. Thus, the process
engineer can construct an
image of an object such as a
pump or valve only one time and
quickly add it to a picture. The
subpicture can be added to a
picture, or many pictures, as
required. This eliminates
drawing the same subpicture
over and over again. The
subpicture can be added with its
behavior intact, or the process
engineer can choose that the
subpicture has the same
behavior of the picture to which
it is added. The process
engineer can also modify parts
of the subpicture's behavior
after it is added to the picture.
For some subpictures, the
engineer can specify that a
particular data point provides
the value that is to be displayed.
To make the subpicture more
flexible, the engineer can add
the parameters that are to be
displayed rather than the
particular value.

Scaling of Graphics—A graphic
can be scaled when it is built or
when it is added to a display. A

process engineer can build
detailed graphics as a large
image and later shrink them to
the desired size, or modify the
size when adding them to a
picture. Thus, a subpicture of
an often-used item, such as a
pump, can be built in one size
and added to several displays in
different sizes.

» Interactive Displays—The target
capability of the Universal
Station allows the process
engineer to create pushbutton
keys by drawing them as targets
on a display. These serve as
function keys that call up related
displays and allow changes to
process variables. The keys are
supported by the keyboard and
optional mouse.

Preparing, Compiling, and Linking
Control Language Programs

This function allows the process
engineer to use the Universal Work
Station to prepare, compile, and
link Control Language (CL)
programs. Control Language
programs allow the process
engineer to define custom-control
action in an Application Module
(CL/AM), to define sequence
programs for a Process Manager
(CL/PM), Advanced Process
Manager (CL/APM), and
Multifunction Controller (CL/MC),
and to define custom data
segments for the Application and
Computing Modules.

Control Language is a process-
oriented language, designed for
process and application engineers.
With Control Language, engineers
can solve process problems, even
if they are not experienced
software engineers. Control
Language is most beneficial when
used to implement small process
programs that require
unsophisticated calculations.
High-level programming languages
are used in host computers to
implement larger or more complex
programs.

The following are some of the
features of Control Language:

» Step-oriented sequence
structure that consists of primary
and secondary sequence
programs.

* Process-related language
statements such as assignment,
control, delay, communication,
and termination.

» A set of useful arithmetic,
logical, logarithmic, and
trigonometric operators.

» Branch-on-condition
statements.

» Operator messages.

» A powerful abnormal-condition
handling capability.

» Easy ways to establish operator
communication.

These features make it easy for a
process engineer to translate a
process control scheme into a
Control Language program. A
Control Language Compiler/Linker
is provided in the Universal Work
Station.

The process engineer can also use
the Universal Work Station to test
Control Language programs to
ensure that the programs are
operating properly before linking
them to data points that are in
service.

Building Logs and Reports

The engineer specifies the
content and output schedule for
preformatted logs, journals, and
printed trends. He also can define
specialized log formats by using
the Free-Format Log Builder.

Specified logs (both preformatted
and free-format), journals, and
printed trends can be combined
into reports. These reports are
scheduled independent of the
print frequency for the included
items.



Editing Files

This function allows the process
engineer to use the Text Editor to
build and modify files. It offers
screen-editing functions that
include copy, move, and character-
string search.

Using Utility Programs

The Universal Work Station allows

the process engineer access to

utility programs to do the following:

» List volumes and files

» Format/initialize cartridge disks,
floppy diskettes and History
Module-volume names

» Save/restore files

» Save/restore continuous history

» Copy, verify, delete,
print/display, and rename files

 List the names of items with
specified connections to other
items in the database.

Calling Up System Function
Displays

From the System Menu Display,
the process engineer can use
many of the same System Function
Displays that are available to the
supervisor during normal process
operation.

Maintenance Functions

When faults occur in a TDC 3000%X
System, they are usually isolated
by built-in tests and diagnostics
that are executed during startup,
restart, and on-process operation.
(During on-process operation, the
tests and diagnostics are executed
in the background mode in each
module.) The fault is usually
isolated to an optimum replaceable
unit (ORU), and a maintenance
recommendation is issued. ORUs
are replaceable assemblies that
provide the best trade-off between

Uwo03-500
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the cost of the ORU and the cost of
attempting to isolate problems to a
smaller part of that ORU.

The maintenance functions are
accessed from the Universal Work
Station by way of the System
Maintenance Menu (Figure 6).

The following functions are
available to the maintenance
technician:

» Call up maintenance
recommendation displays

» Call up related displays
» Call error detail of a failed node

Maintenance Recommendation
Displays

Through the Maintenance
Recommendation Displays, the
maintenance technician can review
all active maintenance
recommendations and related error
information.

The maintenance technician
uses the Engineer’'s Main
Menu to call up the System
Maintenance Menu Display.
The targets on the screen can
be used to call up other
functions and displays to
enable an analysis of system
failures to be made.

~
07 Jul 95 10: 26: 57
SVMCC MAIN VENU

‘ MODULE MEMORY ‘ ‘ H WAY BOX MEMORY ‘ ‘ PROBE FAI LED MODULE ‘
‘ SYSTEM MAI NT JOURNAL ‘ ‘ ACTI VE MAINT JOURNAL ‘ ‘ MODULE ERROR ‘
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For Information On Functions And Options Displayed On This Menu,

Position The Cursor On The Desired Target And Press HELP.

J
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Figure 6 — System Maintenance Menu
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One of these displays is used to
initiate the error collection and
analysis cycle of the On Process
Analysis (OPA) program that
resides in the History Module.
During this cycle, the reported
errors are correlated according to
the devices in which they were
detected, and any resulting
maintenance recommendations
are printed on the Real Time
Journal and added to the
maintenance journals.

Calling Up Related Displays

In addition to the maintenance
recommendation displays, the
maintenance specialist can call up
related displays to obtain the
following information:

* Memory contents of an LCN
module.

* Maintenance journal activities
selected by combinations of
time, event type, and module
type or address.

 Memory contents of a selected
process-connected device.

e Error history of an LCN module.

e Current revision status of
hardware/firmware.

Calling Error Detail of a Failed
Module

This display allows the detailed
inspection of the last error logged
in a failed LCN module's memory,
as long as its LCN interface still
functions.

Process-Connected Device Status
Displays

In addition to those displays
available through the System
Maintenance Menu, detailed
hardware information can be
accessed through device status
displays, such as a Process
Manager Detailed Status Display, a
Logic Manager Detailed Status
Display, or a Hiway Box Status
Display.

Process Supervisor
Functions

With the Universal Work Station the
supervisor has available to him all
displays and functions available to
the operators at their Universal
Stations, plus those supervisors'
functions denied to the operators
by Universal Station keylock
(assuming the process engineer
has configured the UWS
accordingly). Therefore, many of
the capabilities described below
are primarily associated with
procedures followed by the
operators at Universal Stations.

The displays available to the
supervisor and operators can
logically be divided into three major
categories as described below.
Displays belonging to these
categories are discussed in detalil
on the following pages.

Plant process displays, which are
concerned with monitoring and
controlling of the process, allow
the supervisor and operator to do
the following:

» Monitor and control continuous
and discontinuous processes.

» Change process parameters,
control modes, sequence
execution states, and
sequence execution modes.

* Monitor process trends.

» Handle process alarms,
sequence alarms, and operator
messages.

TDC 3000 X System displays,
which are associated with the
performance of the TDC 3000X
System hardware and software,
allow the supervisor and operator
to do the following:

» Observe the status of LCN
modules (including other
Universal Work Stations),
Universal Control Networks,
Data Hiways, and process-
connected devices.

» Reassign Universal Stations,
areas, units, and peripherals.

* Load databases of LCN
modules and process-
connected devices.

Handle system alarms.

* [nitiate on-demand
checkpointing.

System function displays allow the
supervisor and operator to do the
following:

» Select reports and histories for
viewing and printing.

* Review data-point assignments
to modules, process-connected
devices, and units.

» Review titles of displays,
reports, and logs.

» Perform Overview and Group
edit functions.

 Initiate other system functions.

Plant Process Displays

The hierarchy of the process
display types is shown in Figure 7.
Included are Honeywell- provided
standard displays as well as user-
build graphic displays. These
displays provide information to the
process supervisor and permit
changes to parameters in the
process area for which that
supervisor is responsible. The
terms area, unit, group, and detalil
refer to increasing levels of detail
as follows:

* AreaDisplays summarize the
operating condition and trends
of the data points that make up
the plant area assigned to the
Universal Work Station.

» Unit Displays summarize the
operating condition and trends
of the discontinuous and
continuous operations in the
units (subdivisions of areas)
assigned to the current area.

» Group Displays show values and
status for up to 8 data points
that form a group, display trends
within the group, or present
status and sequence
information for process
modules.
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Figure 7 — Hierarchy of Process Displays
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» Detail Displays present all of the
operating parameters and limits
for individual data points and
process modules.

Operating Displays

The primary operating displays
include the Group, Detail, and
user-built Graphic Displays. An
Overview Display is also available.

Up to 400 operating Group
Displays can be defined, each of
which can contain parameters and
action targets for up to 8 data
points. A given data point can
appear in any number of groups.
See Figure 8.

The Detail Display presents
detailed information for a single
data point (Figure 9).

Perhaps the most powerful of all
operating displays are the custom
Graphic Displays (Figures 10 and
11), which are designed by the
user and, therefore, can be based
on concepts that are unique to the
user's plant. They can contain
graphic, textual, trend, and
behavioral information and
represent a whole area, a unit, or a
single point. Graphics can be
linked to many of the standard
process displays and can
themselves have targets that allow
cursor selection of other graphics
or standard displays. They can be
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used to make changes in process
parameters; they can be used for
control, and alarms can be
displayed in a variety of ways.
Because they can be stored on
History Modules, cartridge disks,
and floppy disks as well as in a
Universal Work Station memory,
the total number of Graphic
Displays that are available to the
operator can be virtually unlimited.
In addition, Graphic Displays can be
duplicated on separate HMs,
providing disk redundancy for
critical displays.

The Overview Display, while not
required for running the system,
can be useful for some
applications. It presents
information in condensed form for
any combination of up to 36
operating groups. Analog data
points are represented as vertical
lines, the length and direction of
which indicate the polarity and
magnitude of deviation from the
desired operating values. For
counter-input points, the current
mode of the counter is shown, and
for digital points an indication is
present only when in alarm.

Trend Displays

Trend Displays augment the
operating displays by graphically
presenting the recent history of
key operating variables in trace
form. The Area and Unit Trend
displays (see Figure 12) are nearly
identical in appearance, each
showing the history of up to 24
parameters, that have been
specified by the process engineer
during system configuration.

Group trends (Figure 13) for up to
8 parameters can be displayed or
printed as continuous trends or
trend history over a user-specified
time period. The Group Display
trends have many useful operator
control features, including eight
time-window selections (X-axis),
automatic data source selection,
history time-window step-back, and
Y-axis scaling.
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The Group and Detail Displays
show parameters and permit
operator actions. The Group

07 Jul 95 13:57:00 1

Figure 9 — Detail Display
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Graphic displays can be built so
that the operator can monitor and
manipulate the process directly
from them. Both continuous and
discontinuous processes can be
managed from graphic displays.
Basically, any data point
parameter or sequence can be
monitored and manipulated from
any graphic display.

Graphic behaviors such as
blinking, color changes, bar
graphs, appearance of
subpictures, and numeric values
can be controlled by parameters
of data points. Additionally,
process alarms can be
acknowledged from graphic
displays.

Figure 10 — Graphic Display
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The ability to bring another live
display into a designated area
within an existing graphic display
is another convenient feature
available for use on graphic
displays. These process-related
displays can include key
information such as trends,
process curves, batch totals,
recipes, averages, operator
messages, alarm handling
information, and efficiency
calculations. This feature allows
the operator to bring up this other
process-related data without
switching to another graphic.
The Trend Display in the
illustration at the right is such an
overlay and can be deleted by
the operator at will.
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CONTROL
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T100 A e
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Figure 11 — Graphic Display with Trend Overlay
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Figure 12 — Area Trend Display
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The Hourly Averages Display, like
the Group Trend Display, is called
up from a Group Display. The
Hourly Averages Display replaces
the bar-chart portion of the Group
Display with a list of the average
PV values for the last 8 hours of
each data point on the Group
Display.

Figure 14 — Hourly Averages Display
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Hourly Averages Display

Like the Group Trend, the Hourly
Averages Display (Figure 14) is
directly associated with each Group
Display. It provides a list of process
variable averages for all points in the
group on display when the request
is made.

Sequence Displays

The supervisor can use the Module
Summary Display, the Process
Module Group Display, and the
Process Module Detail Display to
monitor Control Language
sequence programs that execute in
the process modules.

The Module Summary Display is a
multipage display that summarizes
the current status of process
modules and sequences for up to
105 process modules.

The Process Module Group Display
is the primary way the operator can

manipulate the sequences
associated with the process module
and change the status and
parameters related to a

process module. The supervisor
can also view, acknowledge, and
confirm messages from those
sequences.

The Process Module Detail Display
is a multipage display of status and
sequence information for a
particular process module. Page 1
of the display also lists predefined
messages for the operator, which

Table 1 — Alarm Priorities

are issued by the sequence
program. Other parameters, status
indicators, and process-connected
device variables such as flags,
numerics, and timers can be
changed from the remaining pages
of the display. Control Language
programs, which contain the primary
and secondary sequences, can be
loaded into the system by using a
separate page of this display.

Priority Universal Station History Module
Level Action Action
Emergency Display and optionally print alarms Journal
High Display and optionally print alarms Journal
Low Display and optionally print alarms Journal
Journal None Journal
Printer Print Alarms None
JNL Print Print Alarms Journal
No Action None None
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Alarm Displays

Alarm displays are used to notify the
supervisor of alarm conditions that
can cause a process upset. The
supervisor is notified of plant
process alarms (caused by
abnormal or important events and
conditions in the process) and

TDC 3000 xSystem alarms
(caused by a failure in an LCN
module or in a process-connected
device). Process alarm conditions
are assigned one of seven priorities
as shown in Table 1.

Alarms are collected in the
appropriate Unit Alarm Journal in a
History Module, if a History Module
is present. The number of alarms
saved in the History Module is
specified by the engineer.

When an alarm occurs, the following
takes place:

» The ALARM SUMM key on each
Supervisor's Keyboard in the
appropriate console begins to

flash. Other keys can be
assigned to light, to indicate the
unit in which a process alarm
occurs.

¢ The alarm message is stored in
the Unit Alarm Journal (if a
History Module is present),
printed on the assigned printer
at the console, and entered
(flashing) in the appropriate alarm
displays.

* Flashing of an alarm in the
displays continues until
acknowledged, and the ALARM
SUMM key flashes until all alarms
have been acknowledged.

* The alarm indications remain until
the alarm condition is corrected.

There are three alarm displays
available. The Area Alarm Summary
Display and the Alarm Annunciator
Display are described in Figures 15
and 16. The Unit Alarm Summary
Display is similar to the Area Alarm
Summary Display and lists up to 100
of the most recent alarms of all
priorities for a given unit.

The operator can acknowledge
alarms and call up other Unit Alarm
Summary Displays, from either of
these displays, by using the
annunciator boxes as targets.
There are up to 36 Unit Alarm
Summary Displays, 1 for each unit
configured.

Help Displays

The Help Display feature allows the
user to build displays that provide
assistance to the supervisor.
These displays can be assigned to
standard process displays and are
accessed by the supervisor by
pressing the HELP key. A Help
Display can be any of the standard
displays or a user-built display that
might contain special operating
instructions.

The Area Alarm Summary
Display lists up to 100 of the
most recent emergency-priority
and high-priority alarms that are
detected in an area assigned to
the Universal Station (which
stores up to 600 such alarms).
Twenty such alarms can be
listed on each of five pages of
this display. In addition, all units
assigned to the station are
represented at the bottom of
the screen by targets for calling
up the Unit Alarm Summary
Displays.

15 JUL 95 08:22:51

AREA_DESCRI PTOR_FROM NCF [ < AREANAME ALARM SUMVARY | PAGE: 1
[FREEZE DI SPLAY| [SORT: CHRON| [ON DI SP. EHL| AUDI BLE: EHL | o 5
22: 54: 45E HG090462BX8SL2_3 UNREASBL 12345678 CONFGD POl NT DESCRI PTOR 01 ENGUNI TS
22: 54: 45E HG090462BX8SL2_6 UNREASBL 12345678 CONFGD POl NT DESCRI PTOR 01 ENGUNI TS
21: 54: 34E HE90454BX8SL4_5PVEXHTP ~ 300.0BOX 8 SLOT 4-5 ANA-1/O 01 PSI G
20: 54: 23H HE090462BX8SL2_6 PVHI 150. 5 BOX 8 SLOT 2-6 ANA-1/O 01 | NTERLK3
19: 54: 21L HE90454BX8SL4_5 UNREASBL BOX 8 SLOT 4-5 ANA-1/O 01 DEGREESF
[[8. 55: 56EHGIORVI2CB RV PVLO 17.18 CB RV BOX 10 SLOT 1 01
17: 55: 22E HGL001_TEST PVHI 15.0 CB BOX 10 PID SLOT 1 01
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14: 59: 34HHGB0735DUAL_I N UNREASBL BOX 8 SLOT 2-6 ANA-1/C 01 M XTANK2
13: 54: 54E[HG090462BX8SL2_6|DEVHTP BOX 8 SLOT 4-5 ANA-1/C 01
12: 54: 21L HE090453BX8SL3_5 UNREASBL BOX 8 SLOT 3-5 ANA-1/C 01
11: 54: 11E HE090452BX8SL2_5 UNREASBL BOX 8 SLOT 2-5 ANA-1/C 01 SENSR322
10: 54: 39E HA90451BX8SL1_5 PVLTP 150. 5BOX 8 SLOT 1-5 ANA-1/C 01 PSI G
09: 54: 09L HGD90455BX8SL5_5 UNREASBL BOX 8 SLOT 5-5 ANA-1/C 01 SENSR322
08: 54: 51H HGO5FL0O01_TEST_1 UPPER 02
07: 54: 20H HGO5FLO02_TEST_1 UPPER FLAG 002 BOX 05 TEST 01 02
06: 54: 27E HGO5FL0O03_TEST_1 UPPER FLAG 003 BOX 05 TEST 01 02 DEGREESF
05: 54: 44H HG5PMD02_MESAGE NORM FAO BOX 05 MESSAGE GENERATOR02
04: 54: 13E HG5PMD03_ALARVS NORM FAO BOX 05 ALARM GENERATCF 02

- - 01/02|03]04]05|06|07| 08/ 09 10/ 11/ 12(13| 14| 15/ 16/ 17| 18
L E [ =] 19[20( 21 22[ 23[24 (25| 26[ 27| 28 29[ 30(31[ 32 33| 34| 35/ 36

Figure 15— Area Alarm Summary Display
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The Alarm Annunciator Display
is a user-configurable display
that looks like and operates
much like a conventional

13 Jul

[ < ALARM ANNUNCI ATOR

| [AUDIBLE. EAL]
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Figure 16 — Alarm Annunciator Display
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Figure 17 — System Status Display
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Message Summary Display

The supervisor can observe,
acknowledge, and confirm
messages issued by the Control
Language sequence programs
through the Message Summary
Display. This display has up to 4
pages and is a listing of the 96 most
recent Control Language
messages that have been issued to
the operator. The listing is in
reverse chronological order, with
the most recent message at the top
of the list. Each message contains
a message-status character, the
time of the message, a unit
identifier, a point identifier, and the
message text. The message-status
character indicates actions that the
operator must perform, such as
acknowledge and confirm the
message.

TDC 3000 SystemX Displays

The system displays show the
assignments and status of the
modules on the LCN and the
process-connected devices on the
UCNs and Data Hiways, and provide
the means to define and change
assignments or change the status.

System Status Display

The System Status Display (Figure
17) provides detailed status
information for each node on the
LCN. In addition, the display
provides an easy method of loading
any combination of LCN nodes as
well as loading a pre-configured list
of nodes. Support is also provided
for customizing the System Status
Display. The display can be
customized to display one to five
pages of information and can also
be customized on a console by
console basis.

Console Status and Assignment
Display

The current status and assignments
of Universal Stations, Universal
Work Stations, and peripherals at
the local console is shown on the

Console Status and Assignment
Display. It is through this display
that process areas are assigned to
stations and station-function
changes are initiated. Other
functions are as follows:

* Universal Station and Universal
Work Station assignments for
the local console

« Peripheral-status information for
the local console

e Unit Assignments

¢ Maintenance recommendations
« Time and date changes

« Changes to levels of access

Unit Assignment Display

Through the Unit Assignment
Display, which is accessed by a
target on the Console Status and
Assignment Display, the user can
assign process units to an Operator
Console. Data points in any
process unit can be viewed on the
screen of any Universal Station in
any console, but data points can be
manipulated for only units assigned
to that console. The Unit
Assignment Display lists the unit
identifier and assignment status for
each unit in the assigned area.
Alarms can be disabled or inhibited
on a unit basis.

LCN Module Status Displays

The supervisor can monitor the
status of each module on the LCN
through the module status displays.
A status display is provided for each
type of LCN module. (As an
example, all History Modules in the
system are listed on one status
display.) Each display lists the
module address and current status.
From an individual module status
display, the supervisor can restart
modules, shut down modules, and
perform database save/restore
functions.

UCN Status and Detail Status
Displays

The UCN Status Displays and Detail
Status Displays allow the supervisor

to monitor and manipulate Universal
Control Networks and process-
connected devices, and to monitor
the status of the UCNs and devices.
A display is provided for each UCN
and process-connected device in
the system. The UCN Status
Display shows the current UCN
status, the current NIM status, and
the current status of all process-
connected devices on a selected
UCN. The PM Status Display shows
the detailed status of a selected
Process Manager and its
complement of processors.

From these displays, the supervisor
can perform functions such as
switching to a backup UCN; issuing
commands to process-connected
devices; saving/restoring the
database of devices; and downline-
loading devices.

Hiway Status and Box Status
Displays

These displays, while differing in
format, perform most of the same
functions for the Data Hiways and
connected boxes as the UCN
Status and Detail Status Displays
perform for the UCN.

System Function Displays

The System Menu Display
(Figure 18) gives access to four
types of System Function Displays:

» Organizational Summaries
* Reporting Functions

* Overview and Group Edit
Functions

e System Functions
Organizational Summary Displays

Organizational Summary Displays,
accessed through the
Organizational Summary Menu,
allow the supervisor to easily
determine data point assignments,
data point use, and title
assignments as described in the
following paragraphs.
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The system function displays
are accessed through these
targets on the System Menu
Display. They provide
summaries of several types of
information about the process-
point assignments, event
histories and journals, historical
data, and reports that are
available from the system.

Figure 18 — System Menu
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Unit Point Summary

The Unit Point Summary Display is a
listing of the data points in a unit.
The listing consists of more than
one page and includes the
hardware locations of the data
points.

For each data point, the display lists
the point ID, point descriptor, group
display number, and hardware
location.

Hiway Box Point Summary

This display provides the supervisor
with a listing of all data points in a
Data Hiway process-connected box
selected by the operator. The data
point listing is arranged in
slot/subslot order beginning with
slot 1, and uses the point ID, point
descriptor, unit name, and group
display number to describe the data
point. A display, which can consist
of more than one page, is provided

for each process-connected
device.

Point Usage List

This display lists the references in
the area where the selected data
point is used. The references
consist of unit assignment, module
address, box/slot/subslot address,
group displays, trend displays, logs,
and printed trends.

Point Attribute Summary

The Point Attribute Summary
Display is a menu for selecting one
of many displays, each of which is
dedicated to one type of data point
attribute. Each display is a
snapshot of all the data points in a
unit that have particular attributes
(for example, all disabled alarms for
a unit) at the time the operator
requests the display.

LCN Node Point Summary

This display provides the supervisor
with a listing of all data points in the
selected LCN module. The data
point listing contains the point
descriptor, unit name, group display
number, and address. A display,
which can consist of more than one
page, is provided for each LCN
module.

UCN Device Point Summary

This display provides the supervisor
with a listing of all data points in a
UCN device selected by the
supervisor. The data point listing
shows the point ID, point
descriptor, unit name, group display
number, module, and slot number
to describe each data point. A
display, which can consist of more
than one page, is provided for each
device.



Uwo03-500
Page 20

UCN Device Module Pt Summary

This display provides the supervisor
with a listing of those data points in
a Process Manager’s Process
Manager Module or I/O Processor
Module selected by the supervisor.
Like the Device Point Summary
above, the data point listing
displays the point ID, point
descriptor, unit name, group display
number, module and slot number to
describe the data point. A display is
provided for each selected module,
and can consist of more than one

page.
Title Summary

There are title summary displays for
Area, Unit, Group, Unit Trend, and
Schematic/FFL titles. A separate
display is provided for each title
type. The Schematic Title Summary
Display lists the titles for those
graphic displays stored within the
Universal Station memory, and also
lists the pathnames (which identify
the storage devices) for all files in
which graphics are stored.

Reporting Function Displays

These displays allow the supervisor
to print or display a variety of logs
and journals as follows.

Report/Log/Trend/Journal Menu

Logs, trends, journals, and reports
are accessed from the
Report/Log/Trend/Journal Menu
Display. This display lists logs,
printed trends, journals, and reports
that have been configured or built
for the area assigned to the
Universal Work Station. From this
display, the supervisor can print or
display any log, trend, journal, or
report and can also change the
printer assignment. There can be a
combined total of 100 logs, trends,
journals, and reports for each area,
with a maximum of 1000 points
contained in all logs for an area.

Alog is a set of historical values for a
specified set of data point

parameters. Logs can be included
in reports or called up individually
through the Report Menu Display.
If a History Module is present,
extended logs consisting of point-
PV histories can be printed. If a
History Module is not present, basic
logs, which consist of a limited
number of log types and historical
values, are available. Logs can be
printed in a vertical format or a
horizontal format. In addition, the
Free-Format Log Builder can be
used to build free-format logs.

PV Trends for up to 8 points can be
printed as continuous trends from
the Group Display or as trend
history over a specified time
interval. Historical trends can be
included in reports or can be called
up directly from the
Report/Log/Trend/Journal Menu
Display.

The types of events that can appear
in journals are process alarms,
operator process changes,
operator messages, system-status
changes, system maintenance
recommendations, and system
errors. These events can be
printed as they occur, can be
included in reports, or can be called
up from the
Report/Log/Trend/Journal Menu
Display.

A basic report can consist of the
report-header information and one
or more logs, printed trends, or
journals. All reports for the area
assigned to the console are
configured in advance by the
process engineer.

Event History Menu

Histories of process-related and
system-related events are retrieved
through the Event History Menu
Display from historized journals.
This display allows the supervisor to
call up a history of events such as
process alarms, operator process
changes, operator messages,
system status changes, system
maintenance recommendations,

system error messages, sequence
of events records, and UCN/hiway
device events.

Process Variable Retrieval

Histories of process variables for
particular data points can be
retrieved through the Process
Variable Retrieval Display from
historized point-PV data. This
display allows the supervisor to
display or print process-variable
histories, including the current
value or minute data, and hourly,
shift, daily, and monthly averages.
The lengths of these histories
depend on the start/stop times and
dates that the operator or
supervisor enters.

Real Time Journal Assignments

The Real Time Journal
Assignments Display can be called
up to retrieve the listing of all real
time journal assignments that are
configured for the area assigned to
the Universal Work Station. The
supervisor can activate or suspend
the real time output of any journal
from this display as well as change a
journal's print assignment. Each
entry in the display lists the journal
type and printer identifiers.

Overview and Group Edit Functions
Overview Edit Display

The Overview Edit display has two
purposes: First, to show whether
the overview information is
presented as normal, suppressed,
or deleted for all the configured
overview display elements.

Second, to allow the supervisor to
change the current display state for
any or all of the configured overview
display elements from this display.

Group Edit Display

From this display, the user can
temporarily reconfigure groups
within the area known to a console.
Group titles can also be changed.
The supervisor can change any
group, while the operator is



permitted to change only 10 free-
use groups.

System Functions
Clear Screen

Selection of this target clears the
Universal Work Station screen.

NCF Status

A display showing the operational
status of each LCN node is invoked
with this target.

Removable Media Initialization

This target selects the function that
writes format information on new
disk cartridges and floppy diskettes.

Custom Name Save

This target, which appears only
when the engineer or supervisor
access level is activated, initiates
the saving of the system's custom
data definitions on the History
Module, cartridge disk, or floppy
diskette.

Physical Description

The Universal Work Station consists
of a desk-side electronics tower that
measures approximately 28" high
by 7" wide by 23" deep, an
improved-definition 51.4 cm (20.25

inch) CRT, a supervisor keyboard,
an optional mouse, and an optional
engineer's keyboard.

A 5-card electronics module is
mounted in the tower. The
electronics module contains the
processor, peripheral interface
boards, and a power supply. Each
of these items is an ORU for
maintenance. A parity check is
used for memory error detection.
The electronics module also
provides the interface electronics
for the optional equipment
described below and connects to
the LCN with the standard

TDC 3000X transceiver.

The stand-alone CRT monitor
connects to the electronics tower
by cable. It incorporates controls
that allow each user to adjust the
displayed output to conform to
ambient light conditions for viewing
comfort.
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Station Options

Two versions of the Universal Work
Station, based on keyboard
options, are available to meet
different user requirements.

Supervisor’s Station

The Supervisor’'s Station option
comes with a Supervisor’s
Keyboard. The UWS Supervisor's
Keyboard is the same size and
layout, and has the same color-
coding as the Universal Station
Operator's Keyboard (see

Figure 20). Mounted in a desktop
enclosure, it is a spill-proof
membrane keyboard with 149
touch-keys that provide audible
feedback when pressed. The keys
are organized to make the user's
demands for information and
interaction with the process as
quick and easy as possible. The
keys on the right are grouped by
related functions. Functions of the
86 keys on the left are defined by

Optional Equipment

the process engineer during

Mouse

The mouse is a cursor-positioning
and target-activating device. It has
two pushbuttons, one for
"selecting" a target over which the
cursor has been positioned, and
the second for "entering” data that
has been typed onto the screen.

system configuration. Some keys
are color-coded for easy
recognition. The keyboard
provides an audible warning if the
user makes an invalid keystroke, or
when more than one key is pressed
at the same time.
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Figure 19 — Engineer's Keyboard

1146




Uwo03-500
Page 22

LEDTEST

Figure 20 — UWS Enhanced Operator’'s Keyboard
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The UWS Supervisor's Keyboard
differs from the US Operator's
Keyboard, in that it does not
support the annunciator horns nor
does it support the keyswitch
(access level is instead changed by
button selection), and it is minus
the LED test and Reset "buttons."

The supervisor's station is available
in 4, 6, and 8 Mw of internal memory
and can optionally support two
cartridge drives.

Dual Personality Station

The Universal Personality Station
option extends the tools available

by providing both a UWS
Engineer’'s Keyboard and a UWS
Supervisor's Keyboard. This
enables the engineer to perform all
previously described engineering
entry functions, and then to directly
verify the results at the UWS. He or
she does this with a keyboard and
displays identical to those used by
an operator.

The Universal Personality Station
includes 6 or 8 Mw of internal
memory. It is available in two
models—one with dual cartridge
disk drives, the other without
external storage drives.

The Universal Personality Station
also supports the Integrated
Keyboard (IKB). The IKB combines
a supervisor’'s keyboard and an
engineer’'s keyboard in an
ergonomically designed package.
In addition to providing the same
functionality as the operator and
engineer keyboards, the IKB
contains five additional buttons for
invoking standard displays, a
keyswitch, and an optional fixed
trackball. (See Figure 21)

Fixed
Track Ball

Operator
Control Panel
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Desk Top Design

Figure 21 — Desk Top Design Console
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Other Options
Disk Drives

The Cartridge Drives, when
present, are mounted in the
electronics tower. The cartridge
disks measure 51/4 inches in
diameter and have a capacity of 35
or 150 megabytes.

Matrix Printers

Two models of Matrix Printers with
dot-graphic capability are available.
Both are output only, tractor-feed
devices. One prints 132 ASCII
characters per line at a speed of
250 characters per second, while
the other prints 136 ASCII
characters per line at a speed of
400 characters per second. Both
are capable of providing the screen
print function.
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Fiber Optics

The Universal Work Station
accommodates a Local Control
Network Extender (LCNE) or a
Local Control Network Fiber Link
(LCNFL). These devices are for
use with fiber optic cables and are
described in the Local Control
Network Technical Data.
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Universal Work Station Specifications

Physical Characteristics

Approximate Dimensions Approximate Weight

Electronics Tower:

Height 72.2 cm (28.4") 34.0kg (75 Ib.)
Width 18.4 cm (7.2")
Depth 57.2 cm (22.5")
CRT:
Height 45.7 cm (18.0") 18.0 kg (39.7 Ib.)

Width 49.5 cm (19.5")
Depth 50.8 cm (20.0")

Screen
Diagonal 51.4 cm (20.25")

CE Conformity (Europe)

This product is in conformity with the protection requirements of the following European Council Directives:
73/23/EEC, the Low Voltage Directive, and 89/336/EEC, the EMC Directive. Conformity of this product with any
other “CE Mark” Directive(s) shall not be assumed.

Deviation from the prescribed procedures and conditions specified in the installation manuals may invalidate this
product’s conformity with the Low Voltage and EMC Directives.

Product Classification Class I: Permanently mounted, permanently connected Industrial Control
Equipment with protective earthing (grounding). (EN 61010-1-1993)
Installation Category Category II: Energy-consuming equipment supplied from the fixed

installation. Local Level Appliances and Industrial Control Equipment . (EN
61010-1-1993)

Pollution Degree Pollution Degree 2: Normally non-conductive pollution with occasional
conductivity caused by condensation. (IEC 664-1-1992)

EMC Classification Group 1, Class A, Industrial, Scientific and Medical (ISM) Equipment.
(EN55011-1991; -Emissions)

Method of Assessment EMC: Technical Construction File (TCF)

LVD: Technical File (TF)

Electrical Requirements

Note: Inrush current to 5-slot module is limited to 10 A @120V, 20 A @ 220 V.

Voltage:
Universal (AC Input: 102-264 Vac (Autoranging)

Frequency:
47 t0 63 Hz

The Universal WorkStation's Electronics module operates without disruption through an interruption in the ac
voltage of up to 40 ms duration.
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Universal Work Station Specifications (continued)
Operating Characteristics
Capacities
— Point Detail Displays All points in the system
— Operating Group Displays 450 (400 standard + 50 Process Module Groups)
— Graphic Displays Limited only by memory capacities of UWS, HM, and inserted cartridge
and floppy disks
CRT Resolution 640 x 448 pixels

Cartridge Disk Drive

Capacity 35 or 150 megabytes (5 1/4" cartridge disk)
Data-Transfer Rate 5.33 m bits per second

— Seek Rate 25ms

— Latency 12.5 ms

Matrix Printer Printing Speed
— Model 41 250 characters per second
— Model 46 400 characters per second
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While this information is presented in good faith and believed to be accurate, Honeywell disclaims the implied warranties of merchantability and fitness for a particular purpose and makes
no express warranties except as may be stated in its written agreement with and for its customer.

In no event is Honeywell liable to anyone for any indirect, special or consequential damages. The information and specifications in this document are subject to change without notice.

Printed in U.S.A.. — © Copyright 1996 - Honeywell Inc.



