Textbook and CEnNTOM.
Educational Aids 3000 R3

CS3000 Fundamental
Training Manual

TE Y109JA01-3KFD

YOKOGAWA ¢ TE Y109JA01-3KFD

1st Edition



Introduction

The objective of the Training manual is to acquaint the user with the system layout, operations
screens and the terminologies used in the CS3000 System.

This training module is designed to add more value to the traditional training. The participant can
acquire basic knowledge on the CS3000 System.

The Training manual consists of multiple chapters

Each chapter consists of multiple topics.
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Safety Precautions

B Safety, Protection, and Modification of the Product

-

In order to protect the system controlled by the product and the product itself and
ensure safe operation, observe the safety precautions described in this
instruction manual. We assume no liability for safety if users fail to observe these
instructions when operating the product.

If any protection or safety circuit is required for the system controlled by the
product or for the product itself, prepare it separately.

Be sure to use the spare parts approved by Yokogawa Electric Corporation
(hereafter simply referred to as YOKOGAWA) when replacing parts or
consumables.

Modification of the product is strictly prohibited.

The following symbols are used in the product and instruction manual to indicate
that there are precautions for safety:

Indicates that caution is required for operation. This symbol is placed on the
product to refer the user to the instruction manual in order to protect the operator
and the equipment. In the instruction manuals you will find precautions to avoid
physical injury or death of the operator, including electrical shocks.

Identifies a protective grounding terminal. Before using the product, ground the
terminal.

Identifies a functional grounding terminal. Before using the product, ground the
terminal.

Indicates an AC supply.

Indicates a DC supply.

Indicates that the main switch is ON.

Indicates that the main switch is OFF.
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B Notes on Handling Manuals

Please read the information thoroughly before using the product.

The purpose of these manuals is not to warrant that the product is well suited to
any particular purpose but rather to describe the functional details of the
product.

No part of the manuals may be transferred or reproduced without prior written
consent from YOKOGAWA.

YOKOGAWA reserves the right to make improvements in the manuals and product
at any time, without notice or obligation.

If you have any questions, or you find mistakes or omissions in the manuals,
please contact our sales representative or your local distributor.

B Warning and Disclaimer

The product is provided on an "as is" basis. YOKOGAWA shall have neither liability
nor responsibility to any person or entity with respect to any direct or indirect loss or
damage arising from using the product or any defect of the product that YOKOGAWA
cannot predict in advance.

B Notes on Software

YOKOGAWA makes no warranties, either expressed or implied, with respect
to the software's merchantability or suitability for any particular purpose,
except as specified in the terms of warranty.

This product may be used on a one machine only. If you need to use the
product on another machine, you must purchase another product.

It is strictly prohibited to reproduce the product except for the purpose of
backup.

Store the CD-ROM (the original medium) in a safe place.

It is strictly prohibited to perform any reverse-engineering operation, such as
reverse compilation or reverse assembling on the product.

No part of the product may be transferred, converted or sublet for use by any
third party, without prior written consent from YOKOGAWA.
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Documentation Conventions

0 Typographical Conventions

The following typographical conventions are used throughout the manuals:

0 Commonly used conventions throughout manuals:
Character string enclosed by a set of single angle-brackets:

Indicates a portion provided with a link. Clicking the string in angle-brackets calls
up related topics.

Example:
<Toc> <Ind>

Character string to be entered:
The characters that must be entered are shown in monospace font as follows:
Example:

FI.PV=50.0

V¥ mark

This symbol indicates the description for an item for which you should make a
setting in the product’s engineering window.

While operating an engineering window, the help information for the selected item
can be accessed from “Builder Definition Items” in the Help menu.

Listing more than one definition item after this symbol implies that the paragraph
on the page describes more than one definition item.

Example:
V¥V Tag name, Tag importance, Window name

“A” Mark
Indicates a space between character strings that must be entered.

Example:
.ALAPICO1Qn -SC

Character string enclosed by brackets ({ }):
Indicates an option that can be omitted.
Example:

.PRATAG{A.sheet name}
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® Conventions used to show key or button operations:

Characters enclosed by brackets ([ ]):

Characters enclosed by brackets within any description on a key or button
operation, indicate either a key on the HIS (Human Interface Station) keyboard, a
key on the operation keyboard, a button name on a window, or an item displayed
on a window.

Example:
To alter the function, press the [ESC] key.

0 Conventions used in command syntax or program statements:

The following conventions are used within a command syntax or program
statement format:

Characters enclosed by angle-brackets:

Indicate character strings that user can specify freely according to certain
guidelines.

Example:
#define <ldentifier><Character string>

“...” Mark

Indicates that the previous command or argument may be repeated.
Example:
Imax (arg1, arg2, ...)

Characters enclosed by brackets ([ ]):

Indicate those character strings that can be omitted.
Example:
sysalarm format_string [output_value ...]

Characters enclosed by separators ( ):

Indicate those character strings that can be selected from more than one option.
Example:

opeguide | <format_character_string> [, <output_value> ...]
OG,<element number>
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Symbol Marks

Throughout this manual, you will find several different types of symbols are used
to identify different sections of text. This section describes these icons.

A\

CAUTION
Identifies instructions that must be observed in order to avoid physical injury
and electric shock or death of the operator.

A WARNING

Identifies instructions that must be observed in order to prevent the software
or hardware from being damaged or the system from becoming faulty.

@ CAUTION

Identifies additional information required to understand operations or
functions.

TIP
Identifies additional information.

SEE ALSO
Identifies a source to be referred to.

Clicking a reference displayed in green can call up its source, while clicking a
reference displayed in black cannot.

Drawing Conventions

Some drawings may be partially emphasized, simplified, or omitted, for the
convenience of description.

Some screen images depicted in the manual may have different display positions
or character types (e.g., the upper / lower case). Also note that some of the
images contained in this manual are display examples.
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Copyright and Trademark Notices

0 All Rights Reserved

The copyrights of the programs and online manual contained in the CD-ROM are
reserved.

The online manual is protected by the PDF security from modification, however, it
can be output via a printer. Printing out the online manual is only allowed for the
purpose of using the product. When using the printed information of the online
manual, check if the version is the most recent one by referring to the CD-ROM's
version.

No part of the online manual may be transferred, sold, distributed (including
delivery via a commercial PC network or the like), or registered or recorded on
videotapes.

0 Trademark Acknowledgments

CENTUM is a registered trademark of YOKOGAWA.

Microsoft, Windows, Windows NT, Excel, Visual Basic, and Internet Explorer
are registered trademarks of Microsoft Corporation.

Adobe and Acrobat are trademarks of Adobe Systems Incorporated and
registered within particular jurisdictions.

Ethernetis a registered trademark of XEROX Corporation.
Java is a registered trademark of Sun Microsystems,lInc.

Netscape Communicator is a registered trademark of Netscape
Communications Corporation.

NetDDE is a registered trademark of Wonderware Corporation.
MELSEC-A is a registered trademark of Mitsubishi Electric Corporation.

Modicon and Modbus are registered trademarks of AEG Schneider
Automation.

Memocon-SC is a registered trademark of Yaskawa Electric Corporation.
PLC is a registered trademark of Allen-Bradley Company Inc.
SYSMAC is aregistered trademark of OMRON Corporation.

SIEMENS and SIMATIC are registered trademarks of Siemens Industrial
Automation Ltd.

"FOUNDATION" in "FOUNDATION Fieldbus" is a trademark of Fieldbus
Foundation.

All other company and product names mentioned in this manual are
trademarks or registered trademarks of their respective companies.

We do not use TM or (R) mark to indicate those trademarks or registered
trademarks in this manual.
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Objective:
This chapter deals with the,

e Introduction to process control system.

o System concepts of distributed control system.

e Developmental history of process control system.
e Developmental history of Yokogawa DCS.

1.0 Introduction to Process Control System

What is Controller?

Most industrial processes require that certain variables, such as flow, temperature,
pressure and level, remain at or near some reference value, called SET POINT.

The device that serves to maintain a process variable value at the set point is called
Controller.

The controller looks at a signal that represents the actual value of the process
variable, compares this signal to the set point and acts on the process to minimize any
difference between these two signals.

Types of Controls

Continuous Control:

A process is where the production is all through the year. The process continues to
produce the product till the interruption of the process due to any problem or for the
maintenance work in the plant. The controls used in such process are all continuous

control.

Example: Fertilizer plant, Petrochemicals plants, Power plants, Textiles industry etc.
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Batch Control:

The production will be in batches or mass production and is carried out with discrete
quantities of materials or limited no. of items. There may be some time duration
between each batch production.

Example: In pharmaceutical process before the production, the vessel may be
sterilized and then the bio-material may be added to the vessel.

Then some agitator may be started for some period and ultimately before the product

is generated there may be some time. Before starting the second batch, the vessels
may have to be re-sterilized again.

Discrete Control:

Here the control is not continuous but it is discrete.

Example: On-Off control: Suppose, for a particular process, the temperature has to be
maintained at 120 deg. C. When the temperature exceeds 120 deg. C with some dead

band, the output will be off and if the temperature falls below 120 deg. C considering
the dead band then, the output will be on, to heat the contents of the vessel.

1.1 Process Control Functions

The method to directly control process is roughly divided into two categories:

The loop control: This inputs analog measured values. It includes feedback control
and feed forward control functions.

¢+ Feedback Control

The Control that acts, to correct the process variable (e.g. Temperature in a tank), to
agree with the target value (set point) by comparing both.

¢ Feed forward Control

The Control which takes a corrective action by measuring the disturbances (e.g.
ambient temperature) and directly driving the valve before it affects the process.

Sequential control: this inputs operating sequences and process status signals. This
control successively advances each control step in accordance with the pre-
determined sequence
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1.2 Process Control System

To perform control application of any process, a control system is required. There are
many control systems available, which are generally classified into analog and digital
control system.

1.2.1 Analog Control System: Control device that makes a control computation with
analog signals (e.g. Voltage) using operational amplifiers etc. In this case sequence
control is not available.

Transmitter Operational Amplifier

4-20mADC

Set Point

Final Control Element
Figure: Analog Control System
1.2.2 Digital Control System: Digital Control system uses microprocessors to do the

control function. Here, the feedback and feed forward controls (called DDC-Direct
digital controls collectively) and sequential controls are available.

Digital control systems are preferred over analog control systems since it is easy to
interface with Computers for data analysis.

Memory
Unit
1to 5V DC Control |,
Unit Set
A/D >
O i [ O | o
4-20 mA DC Digital |——t ..
Output |« 5 | Arithmetic
I/P A D/IA Unit Unit
Final Control Element Processor

Figure : Digital Control System
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1.3 Classification of Digital Control system

1.3.1 Centralized Control System (CCS): Here, the control and monitoring actions are
centralized.

Centralized Control , Centralized Monitoring

PVI1 MV1
Input PV2 mv2  Output
Signals Y3 MV3 . Signals
from ., 1o
Field ™ ", Field
SV1 [SV2ISV3 SVn
Set Points
Figure: Centralized Control System
The draw backs of CCS are,

> If the CPU fails the entire plant gets affected.
» Redundancy concept is not available- i.e. Redundancy is having two controllers.

One would be active and the other would be standby. If the active controller fails,
the standby controller takes over.
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1.3.2 Distributed Control System (DCS): Here, control action is distributed and

monitoring action is centralized.

Distributed Control

Centralized Monitoring

PV1 MV1 —
MV8 Q;
Igput - Gve Slgr}als
Signals mve to Field
Field
MV16
PV17 MV17 T
Communication
Bus
MVn
SV17 : SVn -
Set Points
Figure: Distributed Control System
Advantages of DCS

v' Control function is distributed among multiple CPUs (Field Control Stations).
Hence failure of one FCS does not affect the entire plant.

v" Redundancy is available at various levels, Instruments and interlocks are

created by software.

v' Generation and modifications of the interlocks are very flexible and simple.

v Information regarding the process is presented to the user in various formats.

v" Field wiring is considerably less. Maintenance and trouble shooting becomes

very easy.

v' Cost effective in the long run.
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1.4 Basic Components of DCS

control the process.

CPU: Central Processing Unit also called as Field Control Station is used to

- All the instruments and interlocks created by software reside in the memory of
this unit.

- All the field instruments like transmitters and control valves are wired to the

FCS.

instruments.

1.5 Evolution of Control System

'HE SIXTIES

* First control
computers

Ge.Tr SLTr

Rapid growth of
process Industries

THE SEVENTIES

* FirstDDC  * Firstmini  * First distributed
computers DDC using
microprocessors
DTL SSI
TTL.SSI LS P

Energy crisis ~ Demand for

(Transitionto ~ conservation

steady growth) ~ of resources

OPS (Operator Station): Used to monitor the process and to operate various

Communication Bus: Used to communicate between the FCS and the OPS.

Beyond
2000

S <THE NINETIES
|

* First one-loop

machine interface

* Integrated systems

DDC controllers
V LSI 32bit UP
Appearance of * Multi produce batch
OA, LA and FA applications
(Improved man-  * Integrated FA system

*CIM

* multimedia

* windows NT gaining prominence

* Internet

* Pentium Processor

* Revolution in info tech

* Object linking
*ODBC

* RDBMS
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1.6 Evolution of Yokogawa DCS

e oo Fle

CENTUM-XL

CENTUM CS3000

World First DCS

1975
1st CENTUM

Systems Year Platform

Centum/Centum V 1975 MS - DOS based

Centum-XL / Micro-Xl| 1988 MS-DOS / UNIX based

Centum CS 1993 UNIX based

CS 3000 1998 Windows based
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Objective: This chapter deals with

e CS 3000 - System Configuration

e CS 3000 - Major Components

e CS 3000 - Communication Networks
e Domain Concept

2.0 System Configuration— CENTUM CS 3000

The System Configuration of CS 3000 is as shown in below.

Ethemet
Enclosed display Open display
style console = style console
fype HIS type HIS | Deskioptype ENG
[N HIS
— -
# =, =18
W et
Compact Standard FCS Sfandard FC3
FC3for RIO for FIO for RIO
Compact FC3
for FIO
0o | |
' Subsystems
Node Unit

Process inputs and outputs

FO20001.a

Figure: CENTUM CS 3000 System Configuration (Basic)
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2.1 CENTUM CS 3000 - Equipment Details

The equipment details of CS3000 are as follows.

2.1.1 Human Interface Station (HIS)

The HIS is mainly used for operation and monitoring purposes. It displays process
variables, control parameters, and alarms necessary for the users to quickly grasp
the operating status of the plant.

It also incorporates open interfaces so that supervisory computers can access trend
data, Messages and process data.

The operator station is based on Windows XP or Windows2000. (Both are selectable)
The types of HIS are,

* Console Type HIS: This is a new console type human interface station, to which a
general purpose PC is installed.

It can be composed of dual stacked LCD, touch panel function, eight-control-key
operation keyboard, auxiliary contact I/0 and a number of console types HIS which
can be installed in a row. -

There are two types of console type HIS. They are

(i) Enclosed display style - the appearance of which is
usual style.

(ii) Open display style - the configuration of which is
selectable.
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Desktop Type HIS: This HIS uses a general purpose PC. An IBM PC/AT compatible
machine is generally used. The minimum specifications of the PC are given below.

CPU

Main Memory
Hard Disk
Video Display
Video Memory
CRT Monitor

Serial Port

Parallel Port
Extension Slot
Power Supply
Optional accessory
Sec. Storage Media

Basic O/S Software

Software

: Multi-scan, 17 inch or larger.

: RS232C or port or more (Dsub9pin)
: One port or more
: PCI, ISA (1 slot for VF 701 /VI 701 card)

: Pentium 466 or better

: 512 Mb or more

: 20Gb or more (User space should be 500 Mb or more)
: 1024 x 768 or more (256 colors)

: 2 Mb or more

LCD display can also be used.

(1 slot for Ethernet card) - BT
: 110 VAC or 220 VAC —. .
: Yokogawa Operator Keyboard. / Tre sooscssssman

-—
== -
-

: Cartridge Drives, DAT Drive or ——

CD Writer.

: WINDOWS NT with SP 6A / WINDOWS 2000 with SP 4A/

WINDOWS XP with SP 2

: CS3000 R3 Packages with necessary software licenses.
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2.1.2 Engineering Station (ENG)

e Engineering Station is used to do the engineering builder for all the stations like
HIS, FCS, CGW, BCV etc.

. ENG station is a PC loaded with engineering software (Standard builder
function). It is mainly used to perform CS3000 system generation and
maintenance management.

e The HIS can be loaded with engineering software, so that it can be used as HIS
as well as ENG station.

e By having HIS operation and monitoring functions on the same PC, we can use
the test (control station emulation) functions to provide an efficient and easy-to-
use engineering environment.

2.1.3 Application capacity of HIS

-+ Maximum number of tags that can be monitored from HIS : 100,000
(expansible up to 1,000,000 tags)

-+ Maximum number of windows that can be created per HIS : 4000

-+ Maximum number of Trend Recording Points per HIS : 2304
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2.2 FCS-Overview

The FCS controls the plant. This is the component where all the control functions are
executed and hence it is a very important and critical component in the overall system.

Field Control Station Models

MODELS -FCS

!

RIO
A y y
Combact Standard Enhanced
PFCS PFCD LFCS/D LFCS/D/2
(PFCS) (PFCD-S/E) l
RACK CABINET
MOUNTABLE MOUNTABLE
(AFS10S/D) (AFS20S/D)

FIO

\ 4 A 4 l

Combpact Standard Enhanced

FFCs/D  Frcs/p-L  KFCS/D KFCS/D/2
(AFF50D)  (AFV10D)

Lo

RACK
MOUNTABLE

CABINET
MOUNTABLE

(AFS30S/D) (AFS40S/D)
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2.3 Compact Field Control Station
RIO Type (PFCD)

Amnrml bus mwrfﬂi’//alan:h plug

=

et

=

0

L]

|
Battery wnits =] /H)
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’,,.,-Pm supply units

|~ Contact output unit

pef
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%m modules
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Figure: Portable FCS (PFCS) is Compact type FCS
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Hardware Details:

= The PFCS consists of two Power supply units, redundant CPU’s and two VL net
coupler units.

= Maximum of five I/0O nests can be connected to one PFCS.

= VL net cable can be interfaced with V Net cable using 10base 2 to 10 base 5
convertor.

2.3.1 Dual Redundant Configuration of PFCD

¥ me

l

Comrmnicanan L rMIrLAr
e Lk

ammmmmmssnes e === m e e T e T fym s 1
Fi |

W nEt
Pl sLEY inzrlace ineacs Power supply
Proceszor Processor
Unit Lnit

ol ol - PO
OOMITLINCARGN
(Vi)

PID
i

P
IrmeMacs

Bl ¥l T

Figure: Dual Redundant Configuration of PFCD

> In the compact FCS, the processor card, V net coupler, power supply card and
the process /0 interface are all dual redundant.

» Of the two processor cards, one will be active and the other will be standby
card. The duplexed processor cards can switch from active to standby card
without any interruption to control.

> The duplexed processor cards perform control computations in sync. The
switch over from active to standby does not interrupt the control.

> If an invalid CPU memory access is detected, the invalid data is not used, and
the corresponding CPU is stopped. If the error occurs in the active CPU,
switchover to standby causes no interruption to control.

> A Watch Dog Timer is used to detect if the active processor card is abnormal,
which results in a switch from active to standby processor card.

» Each CPU performs I/O via a Process /O (PIO) interface card. Both the active
and standby sides check that the PIO bus interface is normal. If an abnormality
is detected in the active side, the standby side is switched in to use.
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2.3.2 Configuration of PFCD

UNIT NAME SINGLE CONFIGURATION DUPLEXED CONFIGURATION
PFCS PFCD
Power supply unit PW701 (1 or2nos.) PW701 (2nos.)

(100-120 V AC)

Power supply unit PW702 (1 or2nos.) PW702 (2nos.)
(220-240 V AC)
Power supply unit PW704 (1 or2nos.) PW704 (2nos.)

(100-120 V AC)

Processor Card (Standard) CP701 1 no. CP701 (2nos.)
Processor card (Enhanced) CP703 1no. CP703 (2 nos.)
Control bus coupler unit AIP521  (1or2nos.) AIPS21  (2nos.)
Branch plug (for VL net or V net S9764UK (L or2nos.) S9764UK (2 nos.)
cable)

Branch plug (for V net cable) S9628UK (2 nos.) S9628UK (2 nos.)
Battery Unit S9766UK 1 no. S9766UK (2 nos.)
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2.3.3 Details of component of PFCS

Control Processor Unit (CPU):

Processor card performs control operations. There are two types of processor cards:
e CP701 Standard type with 12 MB RAM and

e CP703 Enhanced type with 16 MB RAM

Status Lamps:

HRDY: The processor card performs self diagnosis. If the processor card hardware is
functioning normally, the green light turns on. If abnormality is found, the light turns
off.

RDY: The green light turns on if both the hardware and software are functioning
normally. If either of them is abnormal, the Ilight turns off.

CTRL: In the duplex PFCS/SFCS, the green light turns on if the processor card is the
control side and turns off if it is the waiting side.

When starting up the duplex PFCS/SFCS, the right side becomes the control side. In
the single PFCS/SFCS, the green light is always on.

COPY: In the duplex PFCS/SFCS, the green light turns on when program copy is
executed and turns off when program copy is completed.

When a processor card has been replaced or when the unit is stopped then started
again, the standby-side processor card automatically copies the program of the
control-side processor card.

When copy is completed, the light turns off. In the single PFCS/SFCS, the light is
always off.

START/STOP: This maintenance switch is used for forcing stop or restarting the
processor card CPU.

If this switch is pressed when the processor card is still operating, the CPU will stop. If
this switch is pressed when the processor card is not operating, the CPU will restart.

This switch is located inside a hole next to the START/STOP sign. Push the switch
using a slender bar of around 2 mm in diameter.

CN1 Connector:
Do not connect anything to the CN1 connector, since it is used for maintenance
purposes only.
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2.3.4 Bus Coupler Unit

=)

I—3I'-IIZI-FI lamp \“Cnmmunicﬂnn saitch

——SHC-L lamp
—RCV lamp

Figure: Bus Coupler Unit

The control bus coupler is located between the control bus cable and the PFCS
processor card, and performs insulation and level conversion of control bus signals.

Either a single or duplex control bus coupler can be used
Status Lamps:

RCV: The green light turns on when the communication carrier is receiving signals
from control bus. Otherwise, the lamp is off.

SND-L: The green light turns on when the processor card located on the left side of
the PFCS/SFCS is sending data to control bus. Otherwise, the light is off.

SND-R: The green light turns on when the processor card located on the right side of
the PFCS/SFCS is sending data to control bus. Otherwise, the light is off.

When the communication switch is tilted toward the DSBL side, all lamps are off.
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2.3.5 Communication Switch:
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Figure: Communication Switch

ENBL: Performs communication with control bus. Set the switch in this position during
normal operation.

DSBL: Set the switch in this position if communication with control bus is to be
stopped. A lock-type switch is used for the toggle switch.

When switching, do so while pulling the knob forward. Tilt the switch upward to obtain
the ENBL setting and downward to obtain the DSBL setting.
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2.3.6 Power Distribution Board
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Figure: Power Distribution Board

> The power distribution board receives a specified power supply at the power
supply input terminals, and outputs it through a noise filter to the power supply
output connectors.

> To turn off the power to the cards, disconnect the power supply output
connectors (CN1 and CN2) on the power distribution board.

> TM1 terminals:M4 screw terminals for power supply input
L: Ungrounded
N: Grounded
Protective grounding terminal: Ground

» CN1 connector: Power supply output connector- Connect the cable from the
left-side power supply unit of a duplexed FCU.

CN2 connector: Power supply output connector, Connect the cable from the
right-side power supply unit.

» The maintenance connector (CHK) is used by a service engineer during
maintenance work. Do not use this connector during normal operations.
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2.3.7 Battery Unit
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Figure: Battery unit

Part number battery pack is S9765UK. Battery Type: Cadmium Lithium
Battery life: Changes according to the ambient temperature.

e Three years if the average ambient temperature is 30 degree or less.
e One year and a half if the average ambient temperature is 40 degree or less.
¢ Nine months if the average ambient temperature is 50 degree or less.

o As for battery output, the left battery unit backs up the left CPU and the right
battery unit the right CPU.

¢ In the single system, the battery unit is installed on the left side.
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2.3.8 Application capacity of PFCD
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2.3.9 Specifications of PFCD

-+ Maximum number of stations

- Maximum number of domains

-~ Numbering of domains

- Domain number for CS3000 domain (V-net domain)

-+ Domain number for Virtual Domain (Non V-net domain)
- Maximum number of stations per domain

- Maximum number of HIS per domain

-+ Station number for HIS

-+ Station number for FCS

-+ Maximum number of I/0O nests per PFCS
-+ Maximum length of VL-net

-+ Maximum length of VL-net with optical adapters

: 256/System
: 16/System
:1to64
:1to16
:17to 64

: 64

:16

:1to 64 in descending

Order

: 1 to 64 in ascending

Order

: 5

:185m

:20 Km
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2.4 Field Control Station for Remote Input
Output (RIO) - LFCS

This FCS uses the Remote I/0 (RIO) modules, which have many installation bases and
M4 screw terminals to connect signal cables.

According to the application capacity, there are

a) Standard Type FCS for RIO - Large FCS (LFCS) - AFS10D, AFS20D

b) Enhanced Type FCS for RIO - Large FCS2 (LFCS2)

Vrd

RObus

Figure: Large Field Control Station

Components of LFCS
a) Field Control Unit (FCU)
b) Node Interface Unit (NIU)
c) Input Output Unit(IOU)/ Input Output nest.

d) RIO or Remote |0 bus is used to communicate between Nodes and the FCU.
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2.4.1 Field Control Unit (FCU)
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Figure: Field Control Unit (FCU)

Details of Field Control Unit (FCU):

e The FCU for RIO consists of two processor cards, two power supply units along

with battery units and two RIO bus interface cards.

e Two V net coupler

units are available for connecting V net cables. Two RIO Bus

Coupler units are available for connecting RIO Bus Cables.

e V netis a coaxial cable and RIO Bus is a twisted pair cable.

e Additionally, the FCU also consists of Power I/O terminal to connect the main

power for the FCU.

e Power distribution panel to distribute power to the Power Supply units.

¢ Fan units to maintain FCU temperature and air filters to filter dust.
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2.4.2 Node Interface Unit (NIU)
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Figure: Node Interface Unit of LFCS

Details of Node Interface Unit (NIU)

Nodes

A node consists of I/0 Units, which interface with analog and digital field signals, and
Node Interface Units which communicate via the RIO Bus with Field Control Units
(FCU).

Node Interface Units (NIU)

Node Interface Units consist of RIO bus communication cards and power supply cards,
both of which can be dual redundant.

I/0 Units (IOV)

I/0 units consist of I/0 Module Nests containing I/0O Modules, which connect to the
process.

TE Y109JA01-3KFD



35

Specifications:

Maximum Number of Nodes or NIU’s connected toone FCU :8
Maximum Number of I/0 Units connected to each Node :5
Maximum Number of I/O units connected to one LFCS :8*5=40
Arrangement of Components in LFCD

In LFCD, the CPU redundancy and RIO Bus redundancy options are available.

The 19” Rack mounting and cabinet mounting versions of LFCS are available.

Dedicated cabinets Mounted FCS

> One FCU along with three nodes and up to four 1O units in each node can be
mounted on the front side of the FCS.

> Up to three nodes and up to five 10 units in each node can be mounted on the
rear side of the FCS.

In 1/0 Expansion cabinets

> Up to three nodes and up to five 10 units in each node can be mounted on the
front side of the cabinet.

» Up to three nodes and up to five 10 units in each node can be mounted on the
rear side of the cabinet.

Rack Mounted FCS

Up to five I/0 Units may be connected to one node. They may be mounted in the same

general-purpose 19-inch rack.
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2.4.3 Remote Input Output Bus
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Figure: Remote Input-Output Bus

Details of Remote Input output Bus
» The Remote 10 or RIO Bus connects the FCU to the I/0 nodes and can be dual
redundant. I/O nodes need not be always in the FCU cabinet. They can also be
mounted remotely.

» Maximum length of RIO Bus is 750 m. However the RIO bus can be extended to
20 Kms with the help of Optical adapters.
» Shielded twisted pair cable is used for distances up to 750m.

> Bus repeaters and optical fiber links can be used for longer distances up to 20
Km. Bus repeaters and optical fiber links can be mixed, up to four in total.
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2.4.4 Hardware Configuration of LFCD

CARD UNIT/ MCDEL FIELDOCNTRAL UNIT DUPLEXEDFIALD
CONTROL UNIT
LFCS
LFCD
POWER SUPRLY UNIT PWBOL 1na PWBOL 2 ncs.
(100— 120V AC)
POWER SUPRLY UNIT PABR 1na PWB02 2 ncs.
(220- 2DV AC)
POWER SUPRLY UNIT PWB4 1na PWBD4 2 ncs.
(24 VIX)
PROCESSOR GARD cP15D1 na CP345D2n0s.
RIO BUS INTERFACE CARD RB301L 1no. RBOL 2 ncs.
VNET COUPLER UNIT AIPS® 2no0s. AIF02 2 nes.

RIO BUS COURLERUNIT

AIP512 lor2ncs.

AlIB12 2nc.
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2.4.5 Hardware Specification:

Processor card: This performs control operations. There are two types of processor
cards:

CP333D with 16 MB RAM and CP334D with 12MB RAM.
Status Lamps on the Processor Card

HRDY: The processor card performs self diagnosis. If the processor card hardware is
functioning normally, the green light turns on. If abnormality is found, the light turns
off.

RDY: The green light turns on if both the hardware and software are functioning
normally.
If either of them is abnormal, the light turns off.

CTRL: In the duplex LFCD, the green light turns on if the processor card is the control
side and turns off if it is the waiting side. When starting up the duplex LFCD, the right
side becomes the control side. In the single LFCS, the green light is always on.

COPY: In the duplex LFCD, the green light turns on when program copy is executed
and turns off when program copy is completed.

When a processor card has been replaced or when the unit is stopped then started
again, the standby-side processor card automatically copies the program of the
control-side processor card. When copy is completed, the light turns off. In the single
LFCS, the light is always off.

START/STOP: This maintenance switch is used for forcing stop or restarting the
processor card CPU. If this switch is pressed when the processor card is still
operating, the CPU will stop.

If this switch is pressed when the processor card is not operating, the CPU will restart.
This switch is located on the CP card.

CN1 Connector:
It is used for maintenance purposes only.
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2.4.6 Synchronous Hot-Standby System
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Figure: Synchronous Hot-Stand System

> There are two processors on each processor card. Each CPU performs the
same control computations, and the results are compared after each
computation.

If the results agree, then the card is assumed to be normal and the results are
transferred to memory and bus interface card. The main memory uses ECC
(error- correcting code) which can correct transient reversed-bit errors.

> If the results from CPU1 and CPU2 do not agree, then the comparator takes this
as “CPU abnormal” and switches to the standby processor card.

> A watch Dog Timer is used to detect if the active processor card is abnormal,
which results in a switch from active to standby processor card.

> The standby processor card will be performing the same computations as the
active card, and when it is switched to active status then the results it has just
computed are transferred to the bus interface. There is no interruption in
control.

> |Id a “CPU abnormal” error is detected in a CPU card, a self-diagnostic check is
performed on the card. If the hardware is not abnormal, then the error is treated
as a transient error and the card reverts back from “abnormal” to “standby”
status.

» The V net and V net interface are dual redundant.
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RIO Bus Interface Card
» Dual-redundant (RB301) RIO bus interface cards can be installed in the FCU.
> The two cards are controlled by the software residing in the active CPU to
determine their active and standby status. Normally the card on the active CPU
side is given the active status and the other card the standby status.
> The standby side “Sleeps” and performs only diagnostic communications.
» Dual-redundant RIO buses are used alternately, if an abnormality is detected in

one bus then the other is used. The abnormal bus is tested periodically to see if
it has returned to normal.
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2.4.7 Bus Coupler Unit
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Figure: Bus Coupler Unit
The control bus coupler is located between the control bus cable and the LFCD
processor card, and performs insulation and level conversion of control bus signals.
Redundancy option is present.

Status Lamps:

RCV: The green light turns on when the communication carrier is receiving signals
from control bus. Otherwise, the lamp is off.

SND-L: The green light turns on when the processor card located on the left side of
the LFCD is sending data to control bus. Otherwise, the light is off.

SND-R: The green light turns on when the processor card located on the right side of
the LFCD is sending data to control bus. Otherwise, the light is off.

When the communication switch is tilted toward the DSBL side, all lamps are off.
Communication Switch:

ENBL: Performs communication with control bus. Set the switch in this position during
normal operation.

DSBL: Set the switch in this position if communication with control bus is to be
stopped. A lock-type switch is used for the toggle switch.

When switching, do so while pulling the knob forward. Tilt the switch upward to obtain
the ENBL setting and downward to obtain the DSBL setting.
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2.4.8 Power Distribution Board
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Figure: Power Distribution Board

The power distribution board receives a specified power supply at the power supply
input terminals, and outputs it through a noise filter to the power supply output
connectors.

To turn off the power to the cards, disconnect the power supply output connectors
(CN1 and CN2) on the power distribution board.

Details of the P.D Board

e TM1 terminals: M4 screw terminals for power supply input

e L :Ungrounded

e N :Grounded

e Protective grounding terminal : Ground

e CN1 connector: Power supply output connector, Connect the cable from the
left-side power supply unit of a duplexed FCU.

e CN2 connector: Power supply output connector, Connect the cable from the
right-side power supply unit.

e The maintenance connector (CHK): this is used by a service engineer during
maintenance work. During normal operations, this connector is not used.
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2.4.9 Battery unit
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Figure: Battery Unit

Details of Battery (Part number battery pack is S9765UK).
Battery life: changes according to the ambient temperature.

> Three years if the average ambient temperature is 30 degree or less.
> One year and a half if the average ambient temperature is 40 degree or less.
> Nine months if the average ambient temperature is 50 degree or less.

Battery output: The left battery unit backs up the left CPU and the right battery unit the
right CPU. In the single system, the battery unit is installed on the left side.

Battery Type: Cadmium Lithium. Battery backup is for 72 hours and charging time is
for 48 hours.
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2.4.10 Application Capacity of LFCS

|tems

Max. capacity
LFCS

Process 1/0 Total of analog I/O points 1280
Total of contact I/O points 4096

Communication  Data volume (in 16 bit units) 4000

110

Internal switch  No. of common switches 4000
No. of global switches 256

Message output ~ No. of annunciator messages 500
No. of messages (print, operator guide, 200
request, event)

Control No. of control drawings 200

function No. of function blocks 8000
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2.4.11 Specifications of LFCS

45

Maximum number of stations connected on the V net
Maximum number of domains configured in CS3000
Numbering of domains

Numbering of V-net domain

Domain number for Virtual Domain or Non V-net domain
Maximum number of stations per domain are

Maximum number of HIS per domain

Numbering of HIS (in descending order)

of FCS (in ascending order)

Maximum length of V-net(without repeaters)

Maximum Length of V-net(with optical adapters)

: 256/System

:16

:1to64

:1to16

:17 to 64

: 64

:16

: 1 to 64 Numbering
:1to 64

:500 m

:20 Km
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2.4.12 Process Input Output Module

Input modules convert process signals to the digital data format used in the FCS.
Output modules convert the digital data format used in the FCS to analog or contact
signals.

Using process inputs/outputs, an FCS can receive signals from process detectors and
output signals to process control elements.

Process inputs/outputs are used to exchange signals between field equipment and an
FCS.

There are different types of process inputs/outputs:

e Analog input/output

e Contact input/output and

e Communication input/output

¢ Process input/output signals are used as input/output signals for the regulatory
control, arithmetic calculation and sequence control.

Analog Inputs: Analog inputs are the DC current or DC voltage analog signals from the
field equipment connected to the FCS. The following types of signal can be used as
Analog inputs.

» Current Input

Voltage Input

mV Input

Thermocouple Input

Resistance Temperature Detector Input
Potentiometer Input

YV V.V V VYV V

Pulse Input

All the data passed into the IOM is transmitted to PI/O image of the processor unit and
accessed at the beginning of every basic scan cycle or high-speed scan cycle of the
function blocks.

Analog Output: Analog outputs, an FCS can output analog signals to field equipment.
Analog output is the DC current or DC voltage analog signals output from FCS to the
field equipment.

The following types of signal can be used as analog outputs.

* Current Output
* Voltage Output
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Digital IOM: Digital /0 modules are also referred as Contact 1/0 modules. Using
contact inputs/outputs, an FCS can receive and output ON/OFF signals from and to
field equipment.

Contact inputs/outputs are process inputs/outputs which can handle ON/OFF signals
such as DC voltages and currents.

The ON/OFF signal is a digital value of either 0 or 1, which together with an indication
of the quality of that value, shows the status of the process data item.
Contact Input Modules are classified into the following two types according to the

input signal.

v' Status Input Module: This is used for monitoring the status of contact inputs.
ON/OFF status of input contact signals is used as the measured value (raw data).

v" Pushbutton Input Module: This is used for the input signal from pushbutton

switches where the signal status changes from ON to OFF or vice versa is
momentary.

Contact Output Modules are classified into the following three types
v' Status Output
v" Pulse-Width Output

v" Time-Proportioning On/Off Output
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2.4.13 RIO IOM Nest

The RIO modules are used in the FCS for RIO and Compact FCS. They are designed
basically by the isolated channels and M4 Screw connections.

The RIO modules are installed in the I/0 module nests.

The following type of I/0 Nests is available for RIO type FCS.

AMN211: Nest for Analog I/0 Modules

AMN12: High-Speed Nest for Analog 1/0 Modules (for LFCS only)
AMN21: Nest for Relay 1/0 Modules

AMN31: Nest for Terminal-type 1/0 Modules

AMN32: Nest for Connector-Type 1/0 Modules

AMN33: Nest for Communication Modules

AMN34: Nest for Multipoint Analog 1/0 Modules

2.4.14 Analog Input Output Modules

IOMs in the Nest AMN11

Current/Voltage Input (AAM10/AAM11/AAM11B)
Multi-point Control Analog I/0 Module (AMC80)

mV, Thermocouple, RTD Input (AAM21/AAM21J)

Pulse Input (APM11)

Current Output Module (AAMS0)

Current/Voltage Output (AAM51)
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Multipoint Control Analog I/O Module

AMCS80 Multipoint Control Analog I/0 Module is installed in the Nest for Multipoint
Control Analog I/O Modules (AMN34).

Up to two modules can be installed in one nest. One module can process 8 inputs and
outputs for control.

Two modules installed in one nest may separately process different inputs and
outputs or be dual-redundant.

A KS1 cable connects the module to the MHM Signal Conditioner Nest. The field input
signals are connected to the MHM Signal Conditioner Nest.

Multi channel Card AMCS80

(AMN11/AMN12)
0

(AMN34)

. 0
Single Channel o]
card 0%

1| F 00d 0%
: : 900
| L 0%
- - o

Multiplexer 1/0 module
Multiplexer Nest

10

0000000000000000
0000000000000000L

od
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Types of Multiplexer IOM:

There are two types of multiplexer IOMs based on signal connectivity.
1) Terminal type 2) connector type

Terminal Type Multiplexer I/O Module

The terminal type multiplexer module is installed in the Nest for Terminal type 1/0
module (AMN31).

Up to two modules can be installed in one nest. Signal cables from the field devices
are connected through M4 screws on the terminals of the I/O module.

Two or three signal cables are connected for each I1/0 channel.

Connector Type Digital 1/0 Module

The Connector Type multiplexer Module is installed in the Nest for connector type 1/0
Modules (AMN32).

Up to four modules can be installed in one nest. Using a KS2 or a KU2 cable, it is
connected to the Signal Conditioner Nest, MUB/MUD Terminal Board or TE16/TE32
Terminal Block.

Signal cable from field devices are connected by M4 screws to the terminal board or
terminal block.

Multiplexer Input Output Modules

Voltage Input (AMM12T/AMM12C)
Thermocouple Input (AMM22T)
RTD Input (AMM32T/AMM32C)
Thermocouple Input (AMM22T/AMM25C)
2 wire Transmitter Input (AMM42T)
Current Output (AMMS52T)
mV Input (AMM22M/AMM22C)
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2.4.15 Digital Input Output modules:
There are two types of Digital Input Output Modules based on signal connectivity.

1) Terminal type 2) connector type

Terminal Type IOM

Terminal Type discrete I/O module ~ Terminal Type 1/0 Nest
(AMN31 )

0 0

16 -pt. Input (ADMLLT) 7 A [F
i B8

16-pt Output (ADMSLT) &9 % o

O 0 Q

2ot Input (ADMLZT) [> Al
30-gt. Output (ADVE2T) |8 B
%0 % | 1%

b il

0 0

Terminal type and connector type Digital I/0O modules are supported by RIO type FCS.

Up to two terminal types digital /0 modules can be installed in one AMN11 Nest for
Terminal type I/0 modules.

In terminal type module, individual signal cables from the field devices are connected
through M4 screws terminals on the terminals of the I/0 module.

For each I/O Channel, one or two signal cables are connected.
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Connector Type Digital 1/0 Module

Connector Type discrete 1/0 Module ~ Connector Type 10 Nest
(AMN32)

16 -pt. Input (ADML1C) RENEE
16-pt Output (ADMS1C)
32-pt. Input (ADM12C)
32 -pt. Output (ADM52C)

I

< -
!
[
i

———
Fer——=

—
ol s— ==

The Connector Type Digital I/O Module is installed in the Nest for connector type 1/10
Modules (AMN32). Up to four connector type digital /O modules can be installed in
one nest.

To connect to the MUB/MUD Terminal Board or TE16/TE32 Terminal Block, a KS2
cable is used for ADM11C and ADM51C 16-point modules and a KS9 cable for ADM12C
and ADM52C 32-point modules.

Signal cable from field devices are connected by M4 screws to the terminal board or
terminal block. One or two signal cables are connected to each I/O channel.
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2.4.16 Relay I/0 Module

The relay I/0 module is installed in the Nest for Relay I/0 modules (AMN21). Only one
module can be installed in one nest.

Signal cables are connected to the terminals of the module with M4 screws. Two or
three signal cables are connected for each I/0 channel.

Relay 170 Unit
Relay 170 Module (AMN21)

o Q

16 -pt. Input (ADM15R)
16 -pt. Output (ADM55R)

gpopooooooooOooOD

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

Communication Input Output Modules

Communication I/0 modules are used for RS232c or RS422 communication.

Communication Module (Single or Redundant) Communication

Nest
(AMN33)
0 0
- - 7] ] |
RS-232C Communication (ACM11) il ol oo
RS-422 /485 Communication (ACM12)
Field Bus Communication Module
(ACF11) ﬂ ﬂ ﬂ
0 J L
L] — —0

[<)
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2.5 Field Control Station for Field Input Output
(FI0) - KFCS

This FCS uses the Field network 1/0 (FIO) modules, which are compact and consist of
various lineup such as the connector types and so forth.

According to the application Capacity, there are
a) Standard Type FCS for FIO - KFCS

b) Enhanced Type FCS for FIO - KFCS2

Il

Field Control Unit (FCU)

J

......

]
NNNRRRRARE
= __ E] - 2
N

Node Interface Unit (NIU)

Figure: System Configuration of Field Input Output (KFCS)

The image shows the system configuration of KFCS. KFCS supports Field Network 1/0
referred to as FIO.

The FCS for FIO is composed of an FCU, ESB Bus, ER Bus and node units.

CPU architecture: Single or Duplexed
Mounting: Cabinet mounting or rack mounting
ESB Bus: Single or dual redundant

ER Bus: Single or dual redundant

Up to 10 node units can be connected to the FCU for standard FCS and up to 15 for
enhanced FCS. Up to 8 I/0 modules can be installed in each node unit.
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In Dedicated Cabinet: 1 FCU and 5 node units can be placed on the front and 4 node
units can be placed in the rear side of the cabinet.

In I/0 Expansion Cabinet:1 FCU and 4 node units can be placed on the front and 4
node units can be placed in the rear side of the cabinet.

2.5.1 Configuration of KFCS

The table shows the hardware configuration of KFCS.

Duplex Field
CARD UNIT/ . i Control Unit
MODEL Field Control Unit
POWER SUPPLY UNIT PW301 1 no. PW301 2 nos.
(100 - 120 V AC)
POWER SUPPLY UNIT PW302 1 no. PW302 2 nos.
(220 - 240 V AC)
POWER SUPPLY UNIT PW304 1 no. PW304 2 nos.
(24 V DC)
PROCESSOR CARD CP345 1 no. CP345 2 nos.
ESB BUS INTERFACE SB311 1 no. SB311 2 nos.
CARD
VNET COUPLER UNIT AIP502 2 nos. AIP502 2 nos.
ESB BUS COUPLER AIP511 1 or 2 nos. AIP511 2 nos.
UNIT

TE Y109JA01-3KFD



56

2.5.2 Component Details of KFCS

The FCU consists of control cards and I/0 cards and executes control computation for
the FCS.

For the duplexed FCU, the processor cards are duplexed and power units, battery
units and ESB Bus interface cards are dual redundant.

Figure: Field Control Unit (FCU) of KFCS
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1) Control Processor Unit

Processor card performs control operations. The model of the processor card used in
KFCS is CP345 with 16 MB RAM.

Status Lamps:

HRDY: The processor card performs self diagnosis. If the processor card hardware is
functioning normally, the green light turns on. If abnormality is found, the light turns
off.

RDY: The green light turns on if both the hardware and software are functioning
normally. If either of them is abnormal, the light turns off.

CTRL: In the duplex KFCS, the green light turns on if the processor card is the control
side and turns off if it is the waiting side. When starting up the duplex KFCS, the right
side becomes the control side.

COPY: In the duplex KFCS, the green light turns on when program copy is executed
and turns off when program copy is completed.

When a processor card has been replaced or when the unit is stopped then started
again, the standby-side processor card automatically copies the program of the
control-side processor card. When copy is completed, the light turns off.

START/STOP: This maintenance switch is used for forcing stop or restarting the
processor card CPU. If this switch is pressed when the processor card is still
operating, the CPU will stop.

If this switch is pressed when the processor card is not operating, the CPU will restart.
This switch is located inside a hole next to the START/STOP sign.

Push the switch using a slender bar of around 2 mm in diameter.
CN1 Connector:

Do not connect anything to the CN1 connector, since it is used for maintenance
purposes only.
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2.5.3 Dual Redundant Configuration of KFCS

’E)apm Coupler
+CPU module CPU module ™
| Vnet IF | | Vnet IIF i
! i |
| Man 0 Main |1
i memaory L) Compa. CPU 1 | | CPU 1 ] Compa_ L memaory I
| withECC) | M rator '[ I rator | (with ECC) |4
i CPU2 'y CPU2T !
1 1
: i :
i g -
; —{ PIOIF o PIOIF | :
i l i I
| | PIOIF L PIOIF '

\ - \.\
Power card IOUtIJ:us IOI lt::us Power card
CoupIP:r Coupler

Figure: Dual Redundant Configuration of KFCS

1/O bus

The FCS for FIO is equipped with ESB bus interface cards and couplers for its nodes.

CPU

> There are two processors on each processor card. Each CPU performs the
and the results are compared after each

same control
computation.

computations,

> If the results agree, then the card is assumed to be normal and the results are
transferred to memory and bus interface card.
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. ________________________________________________________________________________________________________________________________________________________________________|

» The main memory uses ECC (error-correcting code) which can correct transient
reversed-bit errors.

> If the results from CPU1 and CPU2 does not agree, then the comparator takes
this as “CPU abnormal” and switches to the standby processor card.

> A watch Dog Timer is used to detect if the active processor card is abnormal,
which results in a switch from active to standby processor card.

> The standby processor card is performing the same computations as the active
card, and when it is switched to active status then the results it has just
computed are transferred to the bus interface. There is no interruption in
control.

> If a “CPU abnormal” error is detected in a CPU card, a self-diagnostic check is
performed on the card.

» |If the hardware is not abnormal, then the error is treated as a transient error
and the card reverts back from “abnormal” to “standby” status.

> The V net and V net interface are dual redundant.

ESB Buses

» Two ESB bus interface cards (SB311) can be installed in the FCU to form dual
redundant system.

> The two cards are controlled by the software residing in the active CPU to
determine their active and standby status. Normally the card on the active CPU
side is given the active status and the other card the standby status.

> The SB301 in the active status is the ESB bus master and it communicates with
the node units. The standby side “Sleeps” and performs only diagnostic
communications.

> Dual-redundant ESB buses are used alternately, if an abnormality is detected in
one bus then the other is used. The abnormal bus is tested periodically to see if
it has returned to normal.

TE Y109JA01-3KFD



60

2.5.4 Control Bus Coupler Unit

| gro—o-® b
o[sse = |

I—E-I'-JD-FI lamp HmM’”‘G-:-n'urnuni-:sﬂiu:-n saitch
——SMNO-L lamip
—RCY lamp

E

Figure: Control Bus Coupler Unit

The control bus coupler is located between the control bus cable and the KFCS
processor card, and performs insulation and level conversion of control bus signals.
Either a single or duplex control bus coupler can be used.

Status Lamps:

RCV: The green light turns on when the communication carrier is receiving signals
from control bus. Otherwise, the lamp is off.

SND-L: The green light turns on when the processor card located on the left side of
the LFCD is sending data to control bus. Otherwise, the light is off.

SND-R: The green light turns on when the processor card located on the right side of
the LFCD is sending data to control bus. Otherwise, the light is off. When the
communication switch is tilted toward the DSBL side, all lamps are off.
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2.5.5 Communication Switch:

SMC-R lamp Communication sweitch

——SMNC-L lamp
—RCY lamp

Figure: Communication Switch

ENBL: Performs communication with control bus. Set the switch in this position during
normal operation.

DSBL: Set the switch in this position if communication with control bus is to be
stopped. A lock-type switch is used for the toggle switch. When switching, do so while
pulling the knob forward.

Tilt the switch upward to obtain the ENBL setting and downward to obtain the DSBL
setting.
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2.5.6 Power Distribution Unit

Prier SPRIY Ul cannacior Pewer SUpply Ut comnekl
(Har ksl poer spply unli 1 ?m-ﬂmpmc{ sUpply i

— RO ldrp

— laniknance connecir [CHIG

— Hande

S

t— ONCFF swlkh | - Powsi CH
(- Powsi OFF

‘-H""F'EI'.'.E!I SUpAk Irput jarmminals

Powef cable

Ta tha COMMECICF o 1N PoWEr dETibution Loard

Figure: Power Distribution Unit

> The power distribution board receives a specified power supply at the power
supply input terminals, and outputs it through a noise filter to the power supply
output connectors.

» To turn off the power to the cards, disconnect the power supply output
connectors (CN1 and CN2) on the power distribution board.

> TM1 terminals:M4 screw terminals for power supply input
L: Ungrounded
N: Grounded

Protective grounding terminal: Ground

» CN1 connector: Power supply output connector: Connect the cable from the
left-side power supply unit of a duplexed FCU.

» CN2 connector: Power supply output connector, Connect the cable from the
right-side power supply unit.

» The maintenance connector (CHK) is used by a service engineer during
maintenance work. Do not use this connector during normal operations.
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2.5.7 Battery Unit

Scraw Tor atiaching
batery pack assambly

) [ S — ID‘ &

Figure: Battery Unit

Part number battery pack is S9765UK. Battery type: Cadmium Lithium

Battery life: Changes according to the ambient temperature.

>

>
>
>

Three years if the average ambient temperature is 30 degree or less.
One year and a half if the average ambient temperature is 40 degree or less.
Nine months if the average ambient temperature is 50 degree or less.

As for battery output, the left battery unit backs up the left CPU and the right
battery unit the right CPU.

In the single system, the battery unit is installed on the left side.
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2) FIO Node Unit

In nodes, the Node Interface Card and the Node Power Supply can be dual redundant.
The 1/0 module bus from the Node Interface Unit to each I/0 unit can also be dual
redundant.

ESB or ER Bus Interface
odule

Up to 8 I/0 modules

5 units
(222.3mm)

The node units (NU) for FIO are signal processing units which convert and transmit
analog or digital process I/0O signals received from the field devices to the FCU for FIO.

The node units (NU) for FIO have ESB bus node units for local nodes installed at the
FCS station and ER bus node units for remote nodes installed in cabinets on the plant
site.

The node units are composed of an ESB Bus slave interface module or ER Bus slave
interface module and I/0 module.

ESB Slave Interface Module: This module is installed in the local node to enable
communication with the FCU. The module can be duplexed.

ER Bus Interface Module : This module has an interface master module, which is
installed in the local node and an interface slave module which is installed in the
remote node. Both modules can be dual redundant.

I/0 Module: These modules receive input signals, convert them to appropriate signals
required for the CPU and generate output analog and digital field signals.
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2.5.8 KFCS with Local Nodes / Remote Nodes

<CCR> <Site>
KFCS

Generic Cabinets

]
CP345 Local node

ESB bus 8

28 Mbps |

Remote node
close to site

—
(-}

’ FIO

| mo ||| = |

|

’ FIO

—
-]

FIO 1
|
|
|

—
(-}

:

—
@
I
- -]

Front Rear Front Rear

ER bus

(10 Mbps )
(up to 2km )

ER Bus: Enhanced Remote bus

Figure: KFCS with Remote Nodes

ESB (Extended Serial Backboard bus): It is a communication bus used in connecting
the local nodes, which are installed in the same cabinet for FCU, with the FCU. This
bus can be dual redundant. The transmission speed is 128Mbps. Maximum distance is
10 meters.

ER bus (Enhanced Remote Bus): It is a communication bus used in connecting the
remote nodes with the FCU by means of the ER bus interface module installed on the
local node.

This bus can also be dual-redundant. Using this bus, the nodes can be installed in the
same cabinet for FCU or at locations away from the cabinet.

Specification:

e The maximum transmission distance is 185 meters using a Ethernet compatible
10 BASE-2 coaxial cable or 500 meters using a 10 BASE-5 coaxial cable, or up to
2 kilometers using general purpose optical bus repeaters.

e Up to 4 series of ER bus are available per FCU.

e Up to 14 remote nodes can be installed on a standard FCU.

e Upto 15 nodes can be installed on an enhanced FCU.
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2.5.9 Specification of KFCS

Maximum number of stations

Maximum number of domaing

Numbering of domains

Domain number for CS3000 domain (V-net domain)
Domain number for Virtual Domain (Non V-net domain)
Maximum number of stations per domain

Maximum number of HIS per domain

Station number for HIS

Station number for FCS

Maximum number of Nodes per KFCS

aximum number of 1/0 modules per node
aximum length of ESB Bus

aximum length of ER Bus

aximum length of ER Bus with optical adapters
aximum length of V-net

aximum length of V-net with optical adapters

= ======

; 256/System

; 16/System

1 1t0 64

11016

1710 64

: o4

116

110 64 in descending order
110 64 in ascending order
: 10 for standard FCS and

15 for enhanced FCS

8

10m
1500 m
12 Km
1500 m
120 Km

66
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2.6 Compact Type FIO - Field Networked Field
Control Station (FFCS)

FFCS is the Compact FIO type Field Control Station supported by CS3000. FIO means
Field network Input Output.

Figure: Snap Shot of FFCS -AFF50D

Components of FFCS:
a) Field Control Unit (FCU)
b) Nodes for FIO

c) Local / Remote Communication Bus
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Details:

>

The FCU consists of control cards and /0 cards and executes control
computation for the FCS. For a duplexed FCU, the processor modules, power
modules and I/O modules are all dual redundant.

If nodes are added, a bus interface module has to be installed in an I/O module
slot. Two bus interface modules are required for dual-redundant use.

A compact FCS for FIO includes one node unit integrated in to the FIO. It also
allows the installation of an ER Bus interface module in a node unit integrated
into the FCU.

An FCS on which FCU’s and I/0 modules are mounted can be mounted in a rack.
Up to 3 node units (NUs) for FIO can be connected to an FCS. Up to 30 I/O
modules can be mounted on an FCS, adding to the additional node units for FIO.

If node units are added, up to six I/0 modules can be mounted on node units
integrated into the FCU for installing communication modules for NU connection.
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2.6.1 Field Control Unit of FFCS

Eight FIO slots

R
|

]
Hii

- o ' ’ 7 _ Detachable
' bottom unit

401 ESB bus coupler Power supply unit
Note
( ) CP401 CPU module

AIP504 Vnet coupler (10BASE2 Vnet cable is used.)

Note: Two I/O slots are to be used for NIU extension.
Figure: Field Control Unit of FFCS-AFF50D

The FCU consists of
e Two Power Supply Units
e Two processor modules

e Eight slots for Input Output cards

Out of these eight 1/0 slots, if /0 expansion is required, two slots are used for ESB
module and the rest six slots are used for |0 modules.

It has two V net coupler units for connecting V net Cables.
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2.6.2 Node Unit of FFCS

Figure: Node Unit of FFCS-AFF50D

Node Unit

The node units (NU) for FIO are signal processing units which convert and transmit
analog or digital process I/0O signals received from the field devices to the FCU for FIO.

The node units (NU) for FIO have ESB bus node units for local nodes installed at the
FCS station and ER bus node units for remote nodes installed in cabinets on the plant
site.

ESB Slave Interface Module

This module is installed in the local node to enable communication with the FCU. The
module can be duplexed.

ER Bus Interface Module

This module has an interface master module, which is installed in the local node and
an interface slave module which is installed in the remote node. Both modules can be
dual redundant.

/0 Module

These modules receive input signals, convert them to appropriate signals required for
the CPU and generate output analog and digital field signals.
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2.6.3 Hardware Configuration -Local Nodes

V net
FFCS FFCS ‘
Cicle|p EIEIC|c|p|p
PIPIw|w C|C|P|P|w|w
4141 4|4 414|4(4]| 4|4
Olojs |8 0[0|0|0|g |8
L1 x [ x 1(1]1]1] x | x
\. J Upto6 \ )
Y I/0 Modules
ESB bus
FIO: Max. 8 . II
SIS|p P\
BIB{wl|lw
FFCS Supports maximum gg 4|4
8|8
of 3 Local nodes or 3 M
Remote nodes
Upto8 )
I/0 Modules Y
gg PP Local node
ARV
44| 4 |4 Max. 3
01018 |8
111 x | x
SISIp|P
BIBlw|w
Maximum Configuration 41414 | 4
01018 |8
111 x| x

Figure: Hardware Configuration of FFCS-AFF50D
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Details of the minimum and maximum configuration for the FFCS with Local Nodes

FFCS supports a maximum of 3 local nodes

= Field inputs and outputs are wired to the 10 cards placed in the main FFCS unit
as well as in the nodes.

= Local nodes communicate to the main FFCS unit by ESB bus.

ESB (Extended Serial Backboard bus)

e |t is a communication bus used in connecting the local nodes, which are
installed in the same cabinet for FCU, with the FCU. This bus can be dual
redundant.

e For ESB bus communication, EC401 modules are placed in the main FFCS unit
and SB401 modules are placed in the individual nodes.

e The communication between the main FFCS unit and individual nodes is done by
ESB bus.

e The ESB Bus provides 128Mbps —data transmission rate. The maximum length of
ESB Bus is 10m and minimum distance is 20cm.
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2.6.4 Hardware Configuration —- Remote Node

V net
FFCS
E|E|E|E|E|E|C|c|p|p
B|B|B|B(B|B|[P|p|w|w
414(4\4]4|4|4(4| 4 |4
ojolo|ojo|o|0fo|g|sg
{111 1]1|1]{1|x|x
ER bus
Optical Repeater can be used
Remote node Remote node Remote node
EIE|p|p EIElp|P EIElp|P
BIB|w!|w BIBlw|w BIBlw|w
55| 4|4 5154 |4 51514 |4
0[0|g|8 010188 010188
11] x | x L1l x| x L1l x| x

——

Expanded Remote node up to 3

Figure: Hardware Configuration of FFCS-AFF50D
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Details of configuration of the FFCS with remote nodes

FFCS supports a maximum of 3 remote nodes.

Field inputs and outputs are wired to the 10 cards placed in the remote nodes.

Remote nodes communicate to the main FFCS unit by ER bus.

ER bus (Enhanced Remote Bus)

It is a communication bus used in connecting the remote nodes with the FCU by
means of the ER bus interface module installed on the local node.

This bus can also be dual-redundant. Using this bus, the nodes can be installed
in the same cabinet for FCU or at locations away from the cabinet.

For ER bus communication, EB401 modules are placed in the main FFCS unit
and EB501 modules are placed in the individual remote nodes.

The communication between the main FFCS unit and individual nodes is done
by ER bus.

The maximum transmission distance is 185 meters using a Ethernet compatible
10 BASE-2 coaxial cable or 500 meters using a 10 BASE-5 coaxial cable, or up to
2 kilometers using general purpose optical bus repeaters.

Up to 3 remote nodes can be installed on a FFCS.
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2.6.5 Dual Redundant Configuration of FFCS

1 . VMET4 f.
£ VNETZ |
r i
LEFT UMIT T T RIGHT UMIT
WMET “RET
[NTERFACE INTERFACE
= CPLI CPLUA i
ML 2 = MAIN
MEMORY 3 ! MEMORY
o) CPUZ CPUZ o
o =] ]
L 1
ESH BUS ESH BLS
SR401 SE401
e JL\;J\ /Ll ¢
& J ESBBUS
) ? INTERF&CE

Figure: Dual Redundant Configuration of FFCS-AFF50D

For a compact FCS for FIO, a duplexed FCS is provided. The processor module, V net
coupler and power module are all dual-redundant.

If an FIO node unit is added, an ESB coupler module or an ER bus interface module
has been installed. Dual-redundant use in either module is also possible.

Here, the ESB bus interface modules need to be dual redundant. Even if one side of
the module becomes defective, the control right can be switched without any
interruption in control.
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CPU

> There are two processors on each processor card. Each CPU performs the
same control computations, and the results are compared after each
computation.

> If the results agree, then the card is assumed to be normal and the results are
transferred to memory and bus interface card.

» The main memory uses ECC (error-correcting code) which can correct transient
reversed-bit errors.

> If the results from CPU1 and CPU2 does not agree , then the comparator takes
this as “CPU abnormal” and switches to the standby processor card.

> A watch Dog Timer is used to detect if the active processor card is abnormal,
which results in a switch from active to standby processor card.

» The standby processor card is performing the same computations as the active
card, and when it is switched to active status then the results it has just
computed are transferred to the bus interface. There is no interruption in
control.

> |Id a “CPU abnormal” error is detected in a CPU card, a self-diagnostic check is
performed on the card. If the hardware is not abnormal, then the error is treated
as a transient error and the card reverts back from “abnormal” to “standby”
status.

» The V net and V net interface are dual redundant.

ESB Bus

» Each processor card incorporates ESB bus interface functions and can be dual
redundant. Normally, the ESB bus interface functions on the active CPU side
are given the active status and on the other side, the standby status.

> If an abnormality is found in the ESB functions on the active CPU side, the
standby CPU side is switched in to use. An active ESB bus interface function,
which is an ESB bus master, communicates with node units.

> The dual-redundant ESB buses are used alternately; if an abnormality is
detected in one bus then the other is used for communication. The abnormal
bus is tested periodically to see if it has returned to normal.

FIO Nodes

> In nodes, the Node Interface Card and the Node Power Supply can be dual
redundant. The I/0 module bus from the Node Interface Unit to each I/O unit can
also be dual redundant.
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2.6.6 Application Capacity of FFCS

CPU

R5432 (RISC)

Memory Size

32MB

Power supply

100/220V AC, 24V DC

Real time trend

No. of I/0 slot 8
No. of /0 node total 4 including CPU node
ESB bus I/F EC401/SB401
Local node for ESB bus Upto4
Remote node for ER bus Upto3
ER bus I/F EB401/EB501

AI/AO 480

IDI/IDO 1920

[Communication data 4000 words

[Global SW 256

[Common SW 4000

%ANN 1000
Application :f’g'; ;ggo
capacity °

%RQ 200

No. of control drawing 200

sheet

No. of function block

(total with %ANN)  |>200

256
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2.6.7 System Specifications of FFCS

-+ Maximum number of stations : 256/System
-+ Maximum number of domains : 16/System
-+ Numbering of domains +1t0 64

- Domain number for CS3000 domain (V-net domain)  :1to 16
-+ Domain number for Virtual Domain (Non V-net domain) : 17 to 64

- Maximum number of stations per domain : 64

- Maximum number of HIS per domain : 16

-+ Station number for HIS : 1 to 64 in descending order
-+ Station number for FCS : 1 to 64 in ascending order
-+ Maximum number of Nodes per FFCS '3

- Maximum number of Input /Output Modules per FFCS  : 30 (3*8=24 I/0 modules in
nodes + 6 I/0 modules in the main CPU nest)

- Maximum length of V-net : 500 m
-+ Maximum length of V-net with optical adapters : 20 Km
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2.7 Compact Type FIO - FFCS-L
(Vnet/IP FCS)

New CPU card: CP451

AFV10S/AFV10D

RJ45
connector

TR W, T T

Address
_ setting (rear)

] i,
+ [ ¥ L!n

Wiy

EC401 ESB pus coupler CP451 CPU module | Pt
Comm. secton | 1 Gbps/100 Mbps (Set with DIP SW

Vet cOupler has been comm. speed | on front,)
eliminated. Comm. section | RJ45 (port 2)
connector

Figure: Field Networked FCS (FFCS - L)
The FCS performs process control and manages communications with subsystems.

FCS consists of the Field Control Unit (FCU), node units and the ESB Bus or the ER bus
to connect them.

Two types of FCS are available for Vnet/IP system.
AFV10S: Field Control Unit with Single configuration — rack mountable

AFV10D: Duplexed Field Control Unit with redundant configuration - rack mountable
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Details:

The AFV10D has two processor cards CP451, two power supply cards and eight slots
for 1/0 modules.

0 Two RJ45 connectors are available on the CPU card for connecting the CAT5e
communication cables.

0 The address of the FCU is set using the DIP switches available on the rear side
of the CPU module.

o0 Maximum distance between the FCU and the Layer 2 switch is 100m.
0 V net couplers are not used in the Vnet/IP type Field control station.

o0 Back up Battery would hold the main memory contents for 72 hours on power
failure. Recharging of battery takes 48 hours.

TE Y109JA01-3KFD



81

2.7.1 Vnet/IP FIO Node Overview

Figure: Node Interface Unit (NIU) - FFCS-L

Node Unit

> FIO is an I/0 system connected to a control station using an ESB Bus. This
consists of two types of node units on two types of buses. Node units connected
on an ESB bus are referred to as local nodes.

» Those nodes units that are connected on ER bus are referred to as remote
nodes. The node units (NU) for FIO are signal processing units which convert
and transmit analog or digital process /0 signals received from the field
devices to the FCU for FIO.

> Each of these nodes is composed of a base unit, power supply module, bus
interface module and input/output modules. Power supply module, bus interface
module and input/output modules can be configured redundantly.

The different node types are

ANB10S: Node unit for Single ESB Bus
ANB10D: Node unit for Dual redundant ESB Bus
ANR10S: Node unit for Single ER Bus

ANR10D: Node unit for Dual redundant ER Bus
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ESB Slave Interface Module

This module is installed in the local node to enable communication with the FCU. The
module can be duplexed.

ER Bus Interface Module

This module has an interface master module, which is installed in the local node and
an interface slave module which is installed in the remote node. Both modules can be
dual redundant.

I/0 Module

These modules receive input signals, convert them to appropriate signals required for
the CPU and generate output analog and digital field signals.
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2.7.2 Vnet/IP Hardware Configuration —-Local Nodes

Vnet/IP type FCS Vnet/IP type FCS

= Ul D T e——

—~ubhTUTO
~u0hTVTO
—oOohMAMOmMm
= oOhMAOmMm
= Ul TN
XowohA=ST
Xooh=ST

XowohA=ST
Xooh=ST

N J Upto6 \ J
Y 1/0

Modules

ESB bus

FIO: Max. 8

X ooh=ST
X ooh=ST

Minimum Configuration

| P O DNITWUV =

Upto8 )
I/0 Y

Modules

XowohA=ST
XoohS=ST

Maximum Configuration

FOARATV = O DT WD

Xooh=ST
Xooh=ST

Figure: Hardware Configuration of FFCS-L-AFV10D

\

Local node
Max. 3
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Details:

>

>

The minimum and maximum configuration for the V net/IP type FCS

This type of FCS supports a total of 3 local and 3 remote nodes by default.
However the total number of local and remote nodes that can be connected to
the FCU can be expanded to 14 by using Application Capacity Expansion
Package.

With this expansion package maximum of 9 local nodes can be connected.

Maximum of 8 I/0 modules can be installed in one node.

Field inputs and outputs are wired to the 10 cards placed in the main FFCS unit
as well as in the nodes.

Local Node Connection

>

>

Local nodes communicate to the main FCU by ESB bus.

The ESB (Extended Serial Backboard bus) is a communication bus used in
connecting the local nodes, which are installed in the same cabinet for FCU,
with the FCU. This bus can be dual redundant.

For ESB bus communication, EC401 modules are placed in the main FCU and
SB401 modules are placed in the individual nodes.

The communication between the main FCU and individual nodes is done by ESB
bus.

When connecting a local node to the FCU, ESB Bus Coupler Module EC401 has
to be installed in the FCU.

EC401 must be installed in slot no. 7 and slot no. 8 in redundant configuration.

In single configuration, EC401 must be installed in slot no.7 and slot no.8 should
be left vacant.

TE Y109JA01-3KFD



85

2.7.3 Vnet/IP Hardware Configuration —- Remote Node

V net
Vnet/IP FCS
A A e S (S
oo IN|co |co
NN S S NN N (< (<
LI_ILI_ILI_ILI_ILI_ILIJL)UD_ =
Optical Repeater can be used
Remote node ‘ ‘ Remote node ‘ Remote node ‘ ER bus
Bz ez =36:
< < < < < |
nh=|= nh= = nh==
o O o O [a TN Ta
N -
—

Expanded Remote node up to 3

Figure: Configuration of the Vnet/IP type FCS with remote nodes
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Details
> Vnel/IP type FCS supports a maximum of 3 remote nodes.
> However the total number of local and remote nodes that can be connected to
the FCU can be expanded to 14 by using Application Capacity Expansion
Package.
> With this expansion package maximum of 14 remote nodes can be connected
per FCU. Up to 8 remote nodes can be connected per ER Bus. Maximum 4 ER

Bus can be used per FCU.

> Field inputs and outputs are wired to the IO cards placed in the remote nodes.

Remote Node Connection

» The ER bus (Enhanced Remote Bus) is a communication bus used in connecting
the remote nodes with the FCU by means of the ER bus interface module
installed on the local node.

> This bus can also be dual-redundant. Using this bus, the nodes can be installed
in the same cabinet for FCU or at locations away from the cabinet.

» For ER bus communication, EB401 modules are placed in the main FCU and
EB501 modules are placed in the individual remote nodes.

» The communication between the main FCU and individual nodes is done by ER
bus.

» When connecting a remote node to FCU, ER Bus Interface Master Module EB401
has to be installed in the FCU.

» For single configuration, EB401 should be installed in an odd number slot and
the slot to the right of EB401 card should be left vacant.
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2.7.4 Connection between Vnet/IP Communication Stations

HIS/ ENG
B
Max
100m
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Figure : Connection details of Vnet/IP Communication Stations

Connection of Devices in a Vnet/IP Domain

Devices within a Vnet/IP domain are connected in the star network using a layer 2
switch of 100 Mbps or 1 Gbps as the central device.

Since, duplexed Vnet/IP buses are separated as independent subnets of each bus, it is
necessary to install a layer 2 switch in each bus.
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m Specification when Connecting Devices in a Vnet/IP Domain

* Maximum number of Vnet/IP stations ( including V net router) that can be connected :
64.

* Maximum number of other general-purpose Ethernet communication devices (PCs,
routers, etc.): 124.

* Maximum levels of Layer 2 switches can be connected : 7

* Maximum Distance between layer 2 switch and station is: 100 m when UTP
(Unshielded Twisted Pair Cable) is used.

* Maximum Connection distance between layer 2 switches: 5§ km when optical fiber is
used.
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2.7.5 Layer 2 Switch

5 ENG/HIS

L2 switch

Red: BUS1 (Control)
Black: BUS2 (Open)

Figure : Layer-2 Switch

> This is a device to connect equipments within the Vnet/IP domain. The layer 2
switch, unlike a HUB, incorporates functions to send data to the destination
terminal equipment only.

> It can therefore reduce the traffic within its domain. Commercially available
switches can be used for a layer 2 switch. Vnet/IP uses full-duplex
communication systems so that no collisions occur.

» The switches used on the Vnet/IP network include an SNMP - managed model
which supports SNMP (Simple Network Management Protocol) and an SNMP-
unmanaged model.

> Layer 2 managed switches is recommended in complex network configuration
or in a case where multiple connections arte used. In the case of larger
networks it might be necessary to configure individual ports on the switch.

> For instance, port speed and IP addresses subnets can be configured for
individual ports. Hence SNMP -managed model switches are ideally suited for
this application.
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2.7.6 Connections between Vnet/IP Domains

Multiple Domains
Configuration

(Ve
\ domain /"

HF bus ™,
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L3SW: Layer 3 switch — -/

LB Broadband connection
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] HIS APCS
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Up to seven is alzo possible using a
zased line
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L2SW: Layer 2 switch
L3ISW: Layer 3 switch

Specification between Domains

Multi-level Max. 15 levels
connection of (16 layers
Vnet/IP domains

Transmission 250 msec or

delay between less
any domains

Figure : Connection between Vnet/IP Domains

Vnet/IP domain interconnections are made using commercially available layer 3
switches. Up to 16 domains can be connected.

Connections between domains are generally 1 Gbps. The image shows connection

between Vnet/IP domains.

Layer 3 switch has to be installed in each bus of duplexed Vnet/IP buses to connect to

other domains.

By using a leased line as the transmission path between domains, broadband

connection can be achieved.

Bus convertors are not used in Vnet /IP system.

Domain connections cannot be made, if multiple paths exist between the domains.
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m Specification when Connecting between Vnet/IP Domains

* Multi-level connection of Vnet/IP domains: Max. 15 levels (16 layers)
* Transmission delay between any domains: 250 msec or less
mConnections between Vnet/IP Domains

There are three types of connections between any Vnet/IP domains: bi-directional,
hierarchical and bridge connections.

It is possible to configure a network with these three types of connections co-existing.
Set connection type in Domain Properties for each domain.

eBi-directional Connection

These connections do not use a hierarchical structure. This connection type does not
define the upper and lower relationships between Vnet/IP domains.

HIS in both domains can operate and monitor other domain statuses. Both domain
stations can accept FCS and HIS messages.

eHierarchical Connection

A hierarchical structure is used between domains. This connection type defines the
upper and lower relationships between Vnet/IP domains.

Higher order domains can operate and monitor lower order domains. A higher order
domain station can accept FCS or HIS messages occurring in a lower order domain
station.

eBridge Connection
This connection type focuses on independence between Vnet/IP domains. For this

connection type, Domain Properties are to be set so that each domain will not receive
the messages of other domains.
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2.7.7 Layer 3 Switch

Example of multiple-domain configuration

1 i m
— H L3 switch
E-_r_ 1 Gbps

|

Figure : Layer 3 Switch

> This switch is used to connect two Vnet/IP domains. If the Vnet/IP network
consists of multiple domains, the domains are connected via Layer 3 switch.

> This switch has routing functions, allowing a communication frame to be
relayed to another domain with IP address route control. The Layer 3 switch
also incorporates the function of layer2 switch.

> Therefore, it allows direct connections between Vnet/IP stations and open
communications devices. This switch is usually a managed type, having SNMP
features.

» Layer 3 switches with high speed communication capabilities are recommended.
Commercially available switches can be used for a layer 3 switch.
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2.7.8 Connection with Existing Systems
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Figure Connection with Existing Systems

A V net router allows the connection of a Vnet/IP domain to a V net domain. A Vnet/IP
domain cannot be connected directly to Centum-XL or Micro-XL systems.

When connecting with these systems, a BCV has to be provided in a V net domain,

through which connections to those systems can be made.

To connect between a Vnet/IP domain and V net, and between a Vnet/IP domain and a
VL net domain, a V net router is used.
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mConnection between Vnet/IP and V net Domains

To connect a Vnet/IP network and V net domains, V net control communication are
relayed using a V net router. The engineering of a V net router must be done from the
Vnet/IP side.

Because the connection type of a Vnet/IP network and V net domains is bi-directional,
it is possible to perform the operation and monitoring of the control stations of other
domains. When engineering, it can be handled as one project in which Vnet/IP and V
net stations coexist.

It is also possible to handle Vnet/IP and V net as separate projects, and integrate
multiple projects using the Multiple Project Connection function. Connect the
information bus (Ethernet connection between HISs) using bus 2 of Vnet/IP via a
router.

mConnection between Vnet/IP and VL net Domains

Similar to the connection with V net, connect a Vnet/IP network and VL net domains
using a V net router. In the case of VL net single, the VL net coupler of the V net router
will be single.

The CENTUM CS 1000 does not require Ethernet as an information bus; however, it is
required when connecting to Vnet/IP. Connect the information bus to bus 2 of Vnet/IP
via a router.

Vnet/IP will be a CS 3000 project, and VL net will be a CS 1000 project. They can be
integrated using the Multiple Project Connection function. At that time, the project on
the Vnet/IP side will always be an upper project.

mConnection with HF Bus/RL Bus

The HF bus and RL bus used in control systems prior to the CENTUM CS cannot
directly be connected to Vnet/IP.

To connect Vnet/IP with these control buses, it is necessary to configure a network by
connecting to a V net domain via a V net router, and further routing through a bus
converter (BCV-H, BCV-L).
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eRestrictions on Multi-Level Connection of Control Buses

A station on Vnet/IP network can access a station on the other control bus, up to two
hops of bus converters beyond the V net router.

Thus, connection can be established between the Vnet/IP domain and an existing
control bus, that is two hops of bus converters away from the V net router.

The method to count the number of levels in multi-level connection of control buses is
as follows:

* Do not count the number of levels of Vnet/IP domains on an access path.
* Do not count the number of levels of V net routers.

* Count the number of levels of bus converters that connect other control buses, as
usual.
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2.7.9 Domain Integration with Vnet Domain

Vnet/IP | | |
Domain 1 i'_ i'_ i i—'— Vnet router
Vnet | | Vnet | |
|

|
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LLL

Domain 2 Domain 3 Domain 4

Figure : Domain Integration with Vnet Domain

v" Multiple Vnet domain can be integrated by upper Vnet/IP domain
v Number of domains that can be hierarchically connected are 16.

v Number of hierarchical connections through a V-net router is three. (Two levels
of bus converters, three levels of control buses)

v Devices that can be connected for inter-domain communication are V net
routers and bus converters.

v Connections cannot be made via V net from one Vnet/IP to other Vnet/IP domain.

v" Multiple paths for V net systems from Vnet/IP system cannot be configured .

TE Y109JA01-3KFD



97

2.7.10 Router -AVR10D r

Performs time relay. Vnet/IP

Bus 2

Vnet
Bus 1

Communications
B§p8888 module VIi451

Doy Ty

Vnet coupler
VC401

Figure : Router - AVR10D

>

» A Vnet Router is a device to connect a Vnet/IP domain and a Vnet domain for
relaying control communications.

% Bidirectional data exchanges are possible between the system on a Vnet/IP side
connected by a V net router and the system on a Vnet side.

« The router realizes operation and monitoring of a control station in one domain
from another domain. AVR10D is a Duplexed Vnet Router having redundant
communication and power supply modules.

X/
L X4

The Vnet Router is a bus converter for connecting a Vnet/IP domain to a Vnet
domain. There is no direct way of connecting Vnet/IP to micro-XL or other non
Vnet systems.

+ To connect, a Vnet Router is required to connect Vnet/IP to a bus Convertor .

+ Both the Vnet and Vnet/IP domains are part of 16 allowable Vnet domains.
Configuration of the domains is the same as Vnet domain configuration.

« AVR10D has two power supply modules, two communications module and two
Vnet coupler modules.
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2.7.11 Cables

Connection Cable Standard Transmission| Connection Remarks
rate distance

Between Station| 100Base-Tx (802.3u) | 100 Mbps | Up to 100 m | Station connector: RJ45
& L2SW 1000Base-T (802.3ab) 1 Gbps
(

Between 100Base-Tx (802.3u) | 100 Mbps |{Up to 100 m

L2SW 1000Base-T (802.3ab) 4 Gbps |Upto 100 m
Between Routerl 10G and optical fiber

8 L2SW are also possible. 10 Gbps |{Up to 20 km
Between L2SW | 1000Base-LX(802.3z)| 1Gbps |Upto5
and L3SW km

Figure : Cables
The interface cable standards and maximum cable distances are shown in the table.

A CAT5e (enhanced category5) or higher UTP (Unshielded Twisted pair) cable is used
for 1000Base-T.

Based on the system configuration, either the number of layer 2 switches should be
increased or the maximum distances have to be expanded by fiber cabling.

The cable standard can be selected depending upon the transmission rate of the
destination devices.
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2.7.12 Network Address Configuration
Setting Station addresses
Station addresses are used to identify the stations on the control bus.

The station address is composed of a domain number and a station number. Domain
numbers are used to identify the domain.

The domain number is set in the range of 1 to 16. The domain number is defined in
project property setting menu dialog box. The domain number cannot be changed
once itis set.

Station numbers are used to identify the equipments connected in the same domain of
the system. The station numbers range from 1 to 64.

= For the FCS, station addresses are set in ascending order from 1 to 64.
= For the HIS, the station numbers are set in descending order from 1 to 64.

= For the Vnet/IP Router, the station numbers are set in ascending order from 1 to
64.

Control Bus IP Address
The IP addresses on the control bus are used to logically identify the HIS for
communication with other HIS on the control network.

The IP address on the control bus is automatically determined from the bus type,
domain number and the station number.

The general IP address used are 172.16.domain number.station number.
Control Bus Subnet Mask

The control bus subnet mask is set to 255.255.0.0.
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Ethernet IP Address

Ethernet IP addresses are used to logically identify the HIS or PC connected to the
Ethernet.

The Ethernet IP addresses are automatically determined from the bus type, domain
number and station number.

The Ethernet IP address normally used are: 172.17.domain number.station number.

However, when connecting to an outside network, the official address issued by the
organization managing the IP addresses has to be used.

The Vnet address for the control bus is 172.16.domain number.station number. This is
a virtual address for the Vnet application layer.

However, this needs to be connected to the two Ethernet ports.
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2.7.13 Vnet/IP IP Addresses (Network Address)

Vnet/IP uses Class C Private Addresses
- 192.168.1.0 ~ 192.168.255.255

Network Address depends on Domain No. and Bus
System

Bus System Network Address

Busl 192.168.<Domain>.0
Bus2 192.168.<Domain + 128>.0
BUST  |192.168.1xx~ { 192.168.1:Domaini
192.168.33.5X ~ 192.168.2:Domain
192.168.65.xx ~ 192.168.31:Domain31
192.168.97.xx~ =
BUS2 192.168.129.xx ~ 4 192.168.129:Domainl

192.168.161.xx ~ 192.168.130:Domain2

192.168.193.xx ~
192.168.225.XX ~ 192.168.159:domain31

Class C private address is used for setting the IP address for Vnet/IP. Class C private
addresses ranging from 192.168.0.0. to 192.168.255.255 are used.

The control bus Subnet mask is set to 255.255.255.0 by default. Duplex control
stations use two IP addresses for each subnet for FCS. Up to 64 Vnet/IP stations can
be connected in one domain.

In addition, a total of 124 network devices with IP addresses and open based
communications devices can be connected per single-sided bus in one domain.

Unmanaged layer 2 switches without SNMP functions are not included in 124. If an IP
address is set to use SNMP functions for managed layer 2 switches , they are counted.
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IP address for Control Communications

An IP address for control communications can be automatically set, ranging from 1 to
129 from domain and station numbers.

Domain and station numbers are set with a DIP switch for each device. Domain
numbers should not overlap in Vnet/IP or a Vnet system.

In addition the time server host address is fixed at 254.

IP Address for Open Communications

IP addresses for open communications in a Vnet/IP station, as well as for general
purpose, open based communications devices and network devices, are not

automatically set.

Network addresses should be set in conformity with an address system for control
communications.

Addresses 1 to 128 and 254 are set aside for control communications. Hence 130 to
253 are used as the host address for open communications.
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2.7.14 Vnet/IP Address Specifications

Left-side CPU IP address = Network address + STN No. x 2
Right-side CPU IP address = Network address + STN No. x 2 + 1 Other reserved host

dd :
(*For HIS and single CPU, the IP address is the same as a left-side aSNﬁ;s::rve,: 1
CPU,) SNTP server: 254
CPU Left (or Single) CPU Right

Figure : Address Setting on VI701 Card

Vnet/IP address specifications

Devices connected to Vnet/IP have control communication and open communications
IP addresses.

Bus 1 and bus 2 are separate sub nets, so separate IP addresses are needed for each
bus.

Duplexed field control stations and V net routers incorporate IP addresses on a CPU
basis.

For HIS:

Two IP addresses for control communications one for bus1 and the other for bus 2
and one IP address for open communications are used.

For Single FCS:

Two IP addresses one for bus1 and the other for bus 2 are used.
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For Duplexed FCS:

> Four IP addresses one each for right side CPU bus 1, right side CPU bus 2, left
side CPU bus1 and left side CPU bus 2 is used.

» The Vnet address expands out to two IP addresses for the Ethernet layer, using
Class C addressing (192.168.domain number.station number)

> Network addresses are determined by domain number and station number.
v" For bus1 side, the address is specified as 192.168.domain number.0 and
v For bus 2 side the address is specified as 192.168.(domain number
+128).0

» In addition, SNMP server uses 192.168.1.1 and SNTP Server uses
192.168.129.254

> User need to set only the Vnet address 172.16.dd.ss. The 192.168.dd.ss
addresses are invisible to the user.

> For non Yokogawa devices such as printers, managed switches, the addresses
ranging from 192.168.129.194 to 192.168.129.253 are available.
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2.7.15 Principles of Redundancy

Dip-SW| Dom:i2 @ Dom-STN
Stn:4
CPU CPU
(L) (R) IP address
|F-2 |F-2

192.168.12.8

192.168.1408 | 192.168.12.9

Vnet/IP protocol

| Vnetdriver |

Figure : Principle of Redundancy

- Anindependent IP address is assigned to each communications station port.

-+ The path information and opposite station’s control side are recognized on a
fixed cycle.

-+ On the sending side, the opposite party’s IP address is selected and sending is
performed.
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2.7.16 Open Communications
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Figure: Open Communications

-t The VI701 bus 2 port is used as the Ethernet port for communication with other
devices (other Vnet/IP communications stations, ordinary Ethernet
communications stations).

¢ Bus 2 is used for both control communications and open communications (when
a bus 1 failure occurs).

— Network bandwidth restricted.

— Receiving bandwidth ensured.

TE Y109JA01-3KFD



107

2.7.17 Redundancy Processes

Path Redundancy

Name Sending|Receiving Description of operafion
ngth\wl;neunng: i?aot?on - One | One 1 of the dual redundant paths is selected for sending. After 2
same domain bus |bus |retries, the path is switched (bus switching time: 160 ms).

Communication One | One 1 of the dual redundant paths is selected for sending. The
between 2 stations in transmission serial numbers are verified every 500 ms, and

differentdomains | S [P |ihe path is switched if a nonresponding bus is detected.
Message . .
commt?nication Both | One A multicast frame is sent on each of the redundant buses.

Scan fransmission | buses | bus Reception occurs at the bus where the frame arrives first.

Station Redundancy

Name Sending| Destination Description of operation
Communication | control | Control side | The control side of the receiving station s selected
between 2 stationsin | ... according to the path information.
same domain
Communication At the receiving station, the destination address is

between 2 stations in Contro Both sides  |judged to be a control destination or a standby

different domains side destination. The frame is abandoned if it is unnecessary.
Message Control | pulticast Receiving occurs at the control side only. Frames at
communication side the standby side are ahandoned.

Scan fransmission 282”0' Mulicast | Scan datais received at both sides.
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2.7.18 Application Capacity

108

AP AP
Item Standard QAgENSIN [tem Standard "
Tag count | Station common 5800 Control | Control drawing 200
functions | Confinuous
Aes S control/operation s
Process | Node count 4 15 Sequence 150 | 600
o Analog 1/0 points 80 | 1280 Switch instruments 300 | 1000
Contact [0 points | 1920 | 40% faﬁgj{aat'i'g’n”srpose 50 |50
hstalable AFLLL |39 | 3 Faceplates 20 | 20
boards
Installable § 16 Logic operations 80 200
ALR/ALE/ALP boards G 0 0
Comm. | Data volume (words) 4000 Ui 0 0
1/0 .
Operation (for CS 5 | 40
Internal | Common witches 4000 E@tﬁh) o
- jgh-speed tren
s Global switches 256 pogmts B B
Message | Annunciator 1000 AOL s oL oL
O Print messages 1000 oEBOL interanguage W
Operator guie £0) SEBOL user functions 10
Request messages 200 Recpe a1 1 Miyte
Event messages 500
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2.7.19 Bandwidth Specification

Dorar?

uuuuuuuuuu

Figure : Bandwidth Specification

-+ Within a domain
— Node - L2SWI/L3SW: 1Gbps
— L2SW - L2SW: 1Gbps or higher

~# |Inter domain
— L3SW-L2SW/L3SW: 1Gbps/100Mbps

-t Narrow Bandwidth between domains:
— Traffic Analysis and precautions to limit communication Required

TE Y109JA01-3KFD



110

2.7.20 FCS Redundancy - Pair and Spare CPU

~CPUmodule 1 ol | CPU module ™.

VnetI/F || ;| VnetI/F i

Main : : Main :

memory H | Compa- CPU1 . , CPU1 Compa- 4 memory |

with ECC ||| rator 1 rator [ || with ECC |

CPU2 |':|CPU2 !

| | PIO L PIO [ | :

I/F » I/F ]

| | P10 = PIO | | ;

1/F I/F
Power card IO bus IO bus

wer car 1/F 1/F Power card

Coupler Coupler

I/0 bus

Figure : FCS Redundancy - Pair and Spare CPU

Both CPU modules are processing independently, so CENTUM achieves real bump
less switchover.

A Pair of CPU chips are available on each module. Each CPU does processing
independently.

Processed results of CPUs are every time compared each other.

If the results are not incongruous, control switch to the stand-by module to avoid the
effect of transient error.
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2.7.21 Control Bus IP Address and Vnet/IP Open Communication

AP AP
data data
AFV10D(FFCD)
HIS
Control bus IP5 Control bus IP4 TCINP IP3
(172.16.dd.ss) IP IP (172.16.dd.ss) [(172.17.dd.ss)
AP AP
data data
Control bus drivers Vnet Vnet Control bus Vnet/IP open
drivers communication
IP IP s
AP AP drivers
| | | e eeRE
Bus1 Bus2 Bus1 Bus2 Bus1 ‘_ ~ _/
I\ \ J \ J Bus2

LeftCP451  Right CP451 VI701

Figure : Control Bus IP Address and Vnet/IP Open Communication

The control bus IP address is the same as before.

TCP/IP communications using a general-purpose PC have been replaced by Vnet/IP open communications.
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2.7.22 Network Bandwidth Restrictions

1 Gbps 1 Gbps
Ordinary
open
Open communications
communications
spare 300Mbps
500 Mbps
Vnet/IP
open
communications
200Mbps
Control
When bus 1 i | communications
Control failure occurs, \ : spare
communications | | Pandwidth is : bandwidth
500 Mbps retained and /% 450Mbps
bus is :
EIETEEEL v Diagnosis
communications
50 Mbps
| \ )
Bus 1 Bus 2

Figure: Network Bandwidth restriction
A minimum of 500 Mbps are secured as bandwidth for control communications.

Control communications: Ordinarily bus 1 is used
Bus 2 is used when a bus 1 failure occurs.

Open communications: Only bus 2 is used

— Vnet/IP open communications: 200 Mbps
¢ Device with Vnet/IP communications card installed
When a bus 1 failure occurs, sending is restricted to a maximum of
200 Mbps.

— Ordinary open communications: 300 Mbps
« Ordinary Ethernet communications devices are connected to bus 2
through a merging hub.
+ The transmission speed is restricted on the merging hub port.
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2.7.23 Time Synchronization

Features

—_m— ==

\
\

~

Time group1

1

1

1

Domain 1 — Domain 2 —
:

1

Synch. Synch.

1

1

Timew !

master

Domai
Synch, {master !

- —

 Time group

Wide-area|
connection:

Domain 3 F— Domain 4 — Domain 5

Synch.

omai Time Time |~ |
1
v } master Synah master N masterj,

—— = ——

Synch. Synch

Figure: Time Synchronization

Time synchronization within domain (relative accuracy < 1 ms)

Absolute time is acquired from the SNTP server.

Time synchronization between domains (relative accuracy < £5 ms)

Independent time synchronization within a time group (collection of domains) is possible.

Time required for time synchronization: +1 s or less for synchronization to within 5 s; +1 ms

for synchronization to within 5 min or less

Same as Vnet, supplies tick to CPU, guaranteed cycle +5%.
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2.7.24 Vnet/IP Bus Status

Vnet/IP
bus status

A

Figure :Vnet/IP Bus Status

Vnet/IP bus failures are communicated to the entire network.

— Vnet bus failures affect only within that domain. This is is because BCV
secures the independence of each domain.

Communications failures within the network are identified as bus failures within
that domain.

— Communications failures resulting from L3SW faults are also identified as
bus failures.

Handling of multiple bus faults

— The bus where the failure occurred first is identified as having failed.
Simultaneous failure of both buses does not occur.

— But buses at the same station fail - STN failure
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2.8 FIO Module Series

The Field Network 1/0 (FIO) modules are used in the FCS for FIO. They are compact
and consist of the line up of abundant variety, such as connector types, the isolation
types to provide greater flexibility in field connections.

Advantages of FIO series IOM

It supports Variety of Field connections.

I/0 modules are available with different isolation types.

Supports wide range of Installation environment.

Redundancy is available.

Provides Replacement capability for the existing Centum V, Centum XL and
Micro-XL systems.

2.8.1 Types of Field Connections

Figure: Types of Field Connections

Field Wiring Using Pressure Clamp Terminals (Weidmueller terminals)

— A field signal cable, with its end uncovered, can be connected directly to an
analog or digital /0 module equipped with the pressure clamp terminal block.
Two to three signal cables can be connected for every I/0 channel. It is most
popular in Europe.

Field Wiring Using KS Cable Interface Adapter

— An analog or digital I/0 module equipped with the KS cable interface adapter
can be connected with the terminal board using the KS cable and field signal
cables are connected to the terminal board with M4 screws. Same as
Yokogawa'’s traditional style
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Field Wiring Using MIL connector

MIL cable provided by the user is also available for the connection. This is popular in
low cost applications.

2.8.2 1/0 Modules Isolation Type: FIO series provides I/0 modules with different
isolation types

a) System-to-signal isolated, channel-to-channel isolated - This provides high noise
immunity.

b) System-to-signal isolated, channel-to-channel non-isolated - Equivalent to the
present multi-point I/0 module; suitable for monitoring points.

c) Non-isolated -Low cost solutions for the users

Redundancy of FIO IOMs
= Duplex configuration of digital module is available.
* Redundant sub-system (serial communication) is available.

= Yokogawa provides world first redundant FOUNDATION Field bus solution.
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2.8.3 FIO — Remote Nodes

Remote Node Connection

To FCU
Local Node (Master) f
= ==
. | [ | o
CL\=|=|=|=== 2" ==
HEEEEEE A
o | o o|o
O (ON & ]
ER bus
Remote Node (Slave)
o) b=
© |
o0 000O0OGOGS Ezzzzzzzeqaa
Sl2i2iEi22ce|EE" T
oo
Max. 8 Remote Node / ER bus oo

Figure: Remote Node Connection

ER Bus Specification

e ERDbus is based on Ethernet.

e Communication Speed is 10Mbbs

¢ 8 Remote Node can be connected on one ER bus

e ER bus can be extended through fiber optic (Up to 2km)

In Extend FCS database type(32M) can connect 15 node on one FCU, it includes
Master node and Remote node. At least one Master node is necessary.
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Remote Node Connection by Fiber
ER bus (10 base 2) can extend by Optical Fiber.

Multi Core type Fiber can extend up to 2km for general specification.

To FCU
Extend ER bus

Local Node (Master)
H: =
M| ©
U_Uzzzzzzﬁfu_ﬁ(z
ElE|2| Q8 8 2R BERE
[ -] o O
(ONNS) (OGNS

Optical Fiber
Repeater

Repeater

Remote Node (Slave)

z|®
M| ©

s =sl=sl=|=| =l =|=|9°3|2

c|lo|o|o|lc|o|ololglgls|a

|—||—||—|I-I|—||—||—||—|°°
(ONNG® )

Figure : Remote Node Connection by Optical Fiber

ER bus interface cards support 10 base 2 (EB401:Master) and 10 Base T
(EB402:Master) interface.
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Remote Node Connection by Public Line

For Public line, ER bus interface use 10 base T type. EB402 can do tuning the detail
communication.

Also, Slave side have to install EB501 (10 base 2) and EB511(10 base T) for ER bus
interface card.

To FCU
Extend ER bus
Local Node (Master)
T | © T O
OV is=s====9" oo
£ E[S2|2 2 CC|EEl**™
o (O O| ©
Qo (ORN®)

Publicline > ¢

Remote Node (Slave)

Router

Router

T | ©
G| ®
= | =
si=si=l=s=s===s9 Y 0|0
o|o|o|o|o|o|lolo|glg|e|a
|—||—||—|l—||—||—||—||—|°°
(ONNG®

Figure : Remote Node Connection by Public Line
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2.8.4 FIO - Series IOMs --- Analog I/0 Modules supported by FIO type FCS

Non-isolated type

e AAI141 : 16 Channel Current input,4-20mA (Transmitter power supply)

e AAV141 : 16 Channel Voltage input, 1-5V

e AAV142 : 6 Channel Voltage input, -10V to +10V

e AAI841 : 8 Channel Current input/8 Channel Current output, 4-20mA (Transmitter power supply)
e AAB841 : 8 Channel Voltage input/8Channel Current output, 1-5V input/4-20mA output

e AAV542 :16 Channel Voltage output, -10V to +10V

® AAP149 :16 Channel Pulse Count 0 to 6kHz (Pulse Input Module PM1 Compatible)

Isolated (between system and field)

e  AAI143 :16 Channel Current input, 4-20mA (Transmitter power supply)
e  AAI543 16 Ch Current output 4-20mA

e AAV144 16Ch Voltage Input -10V to +10V

e  AAV544 16Ch Voltage Output -10V to +10V

e AAT141 16Ch mV,TCinput JISR,JKE,T,B,S,N/-100 to +150mV

e AAR181 12Ch RTD  JIS Pt100 ohm
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2.8.5 Analog Modules with HART Protocol

Analog Signal ~ ]|

(Current)

HART Variable |

___________ - =0

i - O

HART Modem

HART I/O Modules

e AAI135-H for 8 input, channel isolated
e AAI835-H for 4 input / 4 output, channel isolated
e AAI141-H for 16 input, non-isolated

e AAI841-H for 8 input / 8 output, non-isolated

e AAI143-H for 16 input, Isolated

e AAI543-H for 16 output, Isolated
e ASI133-H for 8 input, IS module (IS refers to Intrinsic Safety)
e ASI533-H for 8 output, IS module

Data supported by HART Module

> Analog Data : 4 to 20 mA from Device

Input Signal from HART Device
Analog Signal + HART Signal

» HART device supports maximum four HART Variable

PV, Primary Value
SV, Secondary Value
TV, Third Value
FV(4V), Fourth Value

» HART Module supports Max 32 HART Variable data
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2.8.6 Digital I/0 Modules supported by FIO type FCS

Generic type

>

>

ADV151: 32Ch24VDC input module, Common minus side every 16-channel.

ADV157: 32Ch24VDC input module, Common minus side every 16-channel,
Single and Weidmueller only.

ADV161: 64Ch24VDC input module, Common minus side every 16-channel, MIL
type only.

ADV551:32Ch24VDC,0.1A, module, Common minus side every 16-channel.

ADV557:. 32Ch24VDC,0.1A, module, Common minus side every 16-channel,
Single and Weidmueller only.

ADV561: 64Ch24VDC,0.1A, module, Common minus side every 16-channel, MIL
type only.

ADV851:16¢ch Input/16¢ch Output module, 24VDC.

AC input module

>

>

ADV141,16Ch100VAC input module, Common minus side every 8-channel

ADV142,16Ch220VAC input module, Common minus side every 8-channel

Relay output module

>

ADR541:16Ch Relay output module, Common minus side every 8-channel, 24-
100VDC,100-200VAC,

CENTUM-ST compatible type

YV V V V V

ADV859: ST2 compatible -16Ch input,16Ch output
ADV159: ST3 compatible module - 32Ch input

ADV559: ST4 compatible module - 32Ch output

ADV869: ST5 compatible module - 32Ch input, 32Ch output
ADV169: ST6 compatible module - 64Ch input

ADV569: ST7 compatible module- 64Ch output
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2.8.7 Communication Modules supported by FIO type FCS
a) Serial Communication Module

e ALR111 module for RS232C communication. It has 2 ports with baud rates from
1200bps to 115.2k bps.

e ALR121 module for RS422/RS485 communication. It also has 2 ports with baud
rates from 1200bps to 115.2k bps.

b) Ethernet Communication Module

e ALE111 module is used for Ethernet Communication -These modules can be
installed both in local and remote nodes.

c¢) Foundation Field Bus Communication Module
e ALF111 for Field Bus Communication
d) PROFIBUS-DPV1 Communication Module
e ALP111 for Profibus Communication
Subsystem Packages List

i) ALR111/ALR121 modules can be used for Serial communication with the
following devices.

YS Communication

YS Directly Communication
FA-M3

Modbus

SLC500/PLC5

MELSEC

D N N NI N N N

ii) ALE111 module can be used for Ethernet communication with the following
devices.

FA-M3
Modbus
SLC500/PLC5
ControlLogix
MELSEC

D N N N N
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2.8.8 Foundation Field bus Module (ALF111)

FF-H1 interface card ALF111 is used for Field Bus communication. It has the following
features.

% Redundancy is available. Yokogawa is the first in the world to provide
redundancy in Field Bus communication.

X/
°e

Installable both on Local and Remote nodes

X/
°e

VCR (Virtual Communications Relationship): 105 per port (one segment)

X/
°e

Both pressure clamp and terminal board are available.

X/
°e

ALF111 module can be configured as a Link Master.

Redundant Fieldbus Module (ALF111)

ALF111
| Image of Redundant Card
- C|C
B oO|O
—/\— mim/| P[P
SIS PR A E PR B M
External N mim{m|m{mm|E[C]Y]"Y
Power . ar| ar
Supply dld
314 '0x15 —
- .

QPR QX
QPR QR
QXY QR

Field
Devices

[ O I R

Figure: Redundant Configuration of Field Bus Module
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Field bus has the following features
o Field Bus is a bidirectional digital communication protocol for field devices.
o0 Field Bus is a big innovation in process control systems technology and is
expected to replace the standard 4-20mA analog communication protocol that

most current field devices employ.

o A digital transmission protocol is used, ensuring high-accuracy information
processing.

o High-accuracy information processing enables strict quality control.

0 Multiplex transmission is supported, so that function block parameters of field
devices can be also transmitted.

o Communication between field devices allows autonomous distributed control by
the field devices.

0 Interoperability enables devices from different manufacturers to be combined.

0 A broad choice of devices from many manufacturers allows us to configure the
optimum system for our needs.

0 Various systems such as instrumentation, electrical, Factory Automation (FA),
Business Automation (BA) , Office Automation (OA) systems and analyzers can
be integrated.

o0 Few adjustments and inspections of field devices can be performed from a
remote location.
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2.8.9 PROFIBUS DPV1 Interface Module (ALP111)
ALP111 Specifications are as follows.

= -Up to 16 modules can be installed in an KFCS. Up to 8 pairs are available
= -PNO (PROFIBUS Nutzer organization e. V.) standard redundancy is available.
= -ALP111 has both Class1 and Class2 master function
= -ACP71 application compatibility is available. ACP71 is RIO based PROFIBUS
DP Interface module
Class 1: It is Master Device. The device has to be connected on PROFIBUS-DPV1 all
the time. It can Manage Slave Devices.

Class 2: Maintenance Master Device

It should be connected on PROFIBUS-DPV1 whenever required. It must not be

connected all the time. Online Configuration or Parameter setting for Slave device is
possible.

System Configuration with Profibus Connectivity

HIS

Non-hazardous area !

PROFIBUS-DP

PROFIBUS-PA

A
(L

i,
e . Zone 1 area

N

Figure: System Configuration with Profibus Connectivity
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2.9 Control Network Evolution

. 1 Gbps
Yokogawa has adopted token passing

Control bus since our first DCS. S
Vnet e sooo FLlE)

10 Mbps

HF-BUS

1993 1998
F-BUS 1 Mbps
250 kbps CENTUM CENTUM CS
CSs 3000
EWS PICS
cs A
Vnet > "
10 MBPS
Dual *
Redundan
1983 1988 Token Passt
SFCS
CENTUM CENTUM- wl
\"; XL Iy LFCS
all
ENGS
| COPS2 d
HF_Bus | ;COPSV { .EOPS
1MBPS
bual 1975
Redundant
TOKEN Pags erersesmeseemesmssseseny
CENTU
M wid W Dual redundant token
FBuk A o CFCS2CFCD2 CFCS EFCD passing bus has been used
= HA, in our DCS since 1975 as
250 s reliable & robust control
Redund;st bUS
TokengPass
-
CFCSCFCD

Figure: Yokogawa - Control Network Evolution
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Details:

Yokogawa has so far adopted Token Passing Protocol for communicating on the
control bus.
V net /IP system has been introduced with changes in communication protocol.

In an V net/IP system, the “Vnet” represents Vnet compatibility and the “IP” indicates
an internet protocol for general-purpose communication.

In a Vnet IP system, there are two types of control bus networks available. They are,
a) Vnet b) Vnet /IP

Vnet is a proprietary token passing network using coaxial cable. It has a speed of 10
Mbps.

Vnet IP is an Ethernet based 1Gbps network. Although, Ethernet is a collision
detection network, a V net Token passing application layer overlays this. It connects
HIS to the network as if it is standard Vnet.

2.9.1 Communication Network
The FCS and the HIS are connected via a real time control network. This

communicates all the parameters to and from the Field Control Station to the Human
Interface station.

Ethernet
[Remote Domain System}
HIS / ENG
J/
CGW
V net
ool (O mm % BCV
OO o
B T CS, CS 1000
PFCS il E’:‘: | | CENTUM-XL, -V
: I MXL
o B
LFCS KECS
FFCS

Figure: CS3000 - Communication Networks
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2.9.2 Vnet/VLnet Communication Network:

CS3000 R3 system uses VL/V net and Ethernet for data communication.

HIS
=
Optical fiber Bus repeater W net
[ | [ 2 —{ ] | (F—— | (]
] tl— ]
Optical Optical Cahle
lus repeater hus repeater converter unit
Optical fiber link
0 0 0
FC3 FCS FCS
Calculated as
described above
Max. 0.5 km Mawx. 15 km  (for mixed cable types) Max. 0.5 km

L

| ]
% -

|
-

Figure : V net Extension
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The Specifications of Vnet and VLnet are given below.

Specification Vnet Communication VL net Communication
Cable 10baseb 10base?2
Protocol IEEE802.4 IEEE802.4

Access Control

Token Passing

Token Passing

Transmission Speed

10Mbps

10Mbps

Transmission Distance

500m to 20Kms

500m to 20Kms

Medium of Transmission

Coaxial cable /Optical
Fibre

Coaxial cable /Optical
Fibre

Standard maximum 500 meters 185 meters
length

(without repeaters)

Maximum length 20 Kms 20 Kms

(with optical repeaters) | maximum 4 sets maximum 4 sets
Maximum length 1.6 Kms 1.6 Kms

(with co-axial

maximum 8 sets

maximum 8 sets

repeaters)
Thickness 5mm 2mm
Color Blue Black

Table: Specifications of Vnet/VLnet
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2.9.3 Ethernet Communication: Connects HIS, ENG and supervisory computers.

> Topology : Star/Tree topology
> Transmission speed : 1 Gbps for Yokogawa Hardware, 100 Mbps for
general

ethernet equipment

> Access control : Full duplex
> Scale : 64 stations/domain
> Bus configuration : Dual redundant

> Control communication : Functionally compatible with V net

> Open communication :TCP/IP

> Network equipment : Commercially available switching hubs and routers

> Cables : CAT5e or higher UTP cables or single-mode fiber
optic cables
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2.9.4 Vnel/IP - Overview

Bus 1 Control Communication

Open Communication Bus Bus 1

E E

FCS0101  FCS0102

Bus 2

Figure : Vnet/IP - Overview

> Vnetl/IP is a new control network which maintains the reliability and real-time
capability of Vnet, while adding open performance for links with information
systems.

> Vnel/IP is a control network which connects pieces of equipment configuring a
Centum CS3000 system and exchanges control data between equipments.

> Vnet/IP uses a dual redundant configuration and dual-redundant buses 1 and 2.
Vnet/IP allows control communication as well as communication with Ethernet
based standard protocols within predetermined bandwidths referred to as open
communication.

» Control communication is effected by bus 1. On its bus 2, control
communications and open communications with various Ethernet Standard
Protocols are provided.

> Vnel/IP is a control bus conforming to the IEEE802.3 standard. Line speed is
1Gbps. The Vnet/IP bus 2 can realize TCP/IP protocol-based communications
such as data access, through an Exaopc OPC interface.

> In addition, Vnet/IP uses a V net router, allowing connection to V-net systems as
a control bus.
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2.9.5 Coexistence of control communications and open communications

- _!i _ F!i 7 [__]Yokogawa

hardware

ontrol communications
for regular use)

Figure: Coexistence of control communications and open communications

Control and open communications coexist in a Vnet/IP network.

The bus-1 side is used for control communications only while the bus-2 side is usually
used for open communications.

If any failure occurs on the bus-1 side, control communications are backed up by the
bus-2 side.

Though control communications switches to the bus-2 side , sufficient bandwidths are
assured for control and open communications, thereby having no effect on either
communications.
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2.9.6 CS3000 Vnet/IP System Concept

Vnet/IP Hardware Configuration

HIS/ENG
VI7T01-H | S Vnet/IP FIO controller
communication
card FCS- CP451 CPU
(Equivalent to Module
VF701)

Vnet conversion
router

Figure: System connection topology using V net/IP network.

e In aV net/IP network, an area without communicating through relaying devices
in an IP layer, such as router , a layer 3 switch etc... is called a domain. Up to 64
Vnet/IP stations can be connected in one Vnet/IP domain.

e [|f more than 64 Vnet/IP stations are connected, multiple domains are configured.
In a Centum CS3000 system, up to 16 domains can be defined in combinations
of Vnet/IP domains, Vnet domains and VL net domains.

e Vnet/IP connection topology takes tree formation. Devices within domains are
connected using layer 2 switches.

e In is a dual-redundant Vnet/IP configuration, buses 1 and 2 are independent
subnets. Two independent communication routes exists in each bus.

e Layer 3 switches are used for communicating between two Vnet/IP domains.
Routers are used to communicate between Vnet/IP domains and Vnet domains.
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e Vnet /IP can use network devices that are commercially available for network
connections. Devices on a Vnet/IP are connected using commercially available
cables, switches and the like.

e An HIS serves as a human interface station for operation, monitoring and
engineering. VI701 Control Bus interface card is used to connect the HIS to the
Vnet/IP network.

e FIO type Field Control station AFV10S/D is used for controlling the process.
Layer2 and Layer3 switches are used for communication between stations
within a domain.

e A Vnet Router is used to connect Vnet /IP domain to Vnet domains.

2.9.7 VI 701 Control Interface Bus Card:

This card is used to connect HIS to the Vnet /IP network. The VI701 card has two RJ45
Ethernet connectors for connection to Vnet/IP.

The domain and station numbers are set using the dip switches on the network card.

# \\_
DD%E ﬁED Dg
. 0 ﬂi

— Sw4

BUS1
RCYV
&

A B C D

SW1/SW2 o 7777000

Domain No. f
Station No. =
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2.9.8 Communication Gateway Unit (CGW): This is used to communicate with
supervisory computers. This links the V net control system bus to an Ethernet bus (to
a supervisory computer system or general purpose personal computer).

CGW wide area communication function is used to link two CENTUM CS 3000 V nets in
different places using a dedicated telephone line.

2.9.9 Bus Converter (BCV): This links the V net system bus to another CENTUM CS
3000 domain or to an existing CENTUM or pXL system. Different types of Bus
Convertors are

& V nettoV net Bus Convertor : this is used to connect CS3000 or Centum CS to
CS3000 system.

& HF Bus to V net Convertor: this is used to connect Centum V or Centum-XL to
CS3000 system or Centum CS to CS3000 system.

@& RL Bus to V net Convertor: This is used to connect Micro-XL to CS3000 system.
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2.10 Domain Concept:

Domain is the group of stations connected on one V-net cable. Maximum 64
stations can be connected per domain. Bus Convertor (BCV) is used to link two
domains.

Multiple Domains are used
@& when there are more than 64 stations to be connected

& when there are multiple sections in a plant
& Toreduce the load on the V net.

ETHERNET ETHERNET

Figure : BCV - Linking two domains

2.10.1 System Specification:

CENTUM CS 3000 is a flexible system that can handle everything from small to quite
large systems.

v' Maximum number of stations : 256/System

v Maximum number of domains : 16/System

v Numbering of domains :1to 64

v" Domain number for CS3000 domain(V-net domain) :1to16

v" Domain number for Virtual Domain (Non V-net domain) :17to 64

v" Maximum number of stations per domain :64

v Maximum number of HIS per domain :16

v Station number for HIS :1to 64 in descending
order.

v' Station number for FCS :1to 64 in ascending
order
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2.10.2 Address Setting for FCS and HIS

Field Control Station: The domain and station number setting for the FCS is done using

the DIP switches present on the CP card of the FCS.

oo 0
Station
PARITY _ . . iy 1l2|3|a|ls5]|6|7|8]|9|10]|11|12]13|14]15]16
mp ||~ || —0dd parity of siation number switches ——
MZE Bit1 |o|o|1]o|1|[1foflo|l1|1]o]|1|[o|lo]|1]o
Bl Bt2 [o|o|o|ofo|lo|lo|o|o|o|o|o|o|o]|o]fo
vl Bita [o|o|oflo|o|o|lo]|ofo|lofo]|]oflo]|o|o]o
STATION S8 Bit4a [o|o|oflo|ofo|lo|oflo]ofo|o|o]|o|o0]H
No. | |[® 13| Staion rumber Bits [o|o|oflo|ofofo| 111|111 ]1]1]o0
o O Bité [o|o|of1|1][1[1]ofolofo| 1|1 ]1]1]o0
== Bit7 [o|1|1|o|of1|[t1]ofo|l 1|1 ]ofo]|1|1]o0
LEB Lo O]l - Bits [1|o|1|o|1]oft]of1]of1]of1]o|1]o0
WSE: Mest sicnificant bit
L5B: Least sionifizant hi
Figure : Station Number setting for FCS
{ 1
Qoo Station | 412 |3|a|s5|6|7|8|9|10]|11]|12]13]14]15]16
PARIY ||= 3| — Cek parity of domain umber awiches | s o0 [0 |4 (o014 o]o]|4| 4|0 |1 ]o0 o] 1]o
0 ||v 4 } .':'.|'.'.'-3'JI'E~|:E Bit2 [o|o|o|o|lo|o|lo|o|ofo|o|o|o|o|o0]oO
0 lu CO Bit3 [o|[o|o|ofo]|o|ofo|o|o|[o|o|o0o]|o0o]|o]oO
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Figure : Domain Number setting for FCS
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Human Interface Station: The domain and station number setting for the HIS is done

using the DIP switches present on the VF701 / VI701 card of the HIS installed in the

PCI slot of the PC.

Domain
no.

11

13

14

16

Bit 8

Bit7

Bit 6

Bit 6

Bit 4

Bit 3

Bit 2

Bit 1

Figure : Domain Number setting for HIS

i1
INIERRE:
116+ Ciomin Number
(15 (5 bits|
3 0
mitk
11| Comain Number Paiy
1 i, O Py
1 0
[ L8| (L8
ED T Bit 7
:D E; Bit 6
[ TI&| | Station Number Bit 5
l:D.-i ',T" tli'IE:l BTt4
ED3 Bit 2
CTiz|d nse) N
[ [11|— Station Mumbar Parity
(1 bit, Cid Parity)

Figure :Station Number setting for HIS
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3.CS 3000-OPERATOR

KEYBOARD
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Objective : This chapter deals with Operator Keyboard and its functionalities

3.1 Operator Keyboard of CS3000

The snapshot of the operator keyboard shows following details

Built in Speaker (Electronic Buzzer)

/

Mode Select Key
Switch

CIFF
ON
OF

-\

Il

0
I

U

JEd

el

EEE

|

B ke

Cascade Mode

Alpha Numeric Characters/Data
Entry Keys

) B

5 e | 5 o o o N O @ @ X6

Manual Mode

Auto Mode

Function

- Keys

(32 Keys)

Operation
Confirmation

[ Keys

L Cursor Move

Keys

Display Key

Buzzer

Reset Keys

Alarm Confirmation Key

Figure: Physical Appearance CS3000 Operator Keyboard

TE Y109JA01-3KFD



143

3.2 Parts of Operator Keyboard

¢ Function Keys

Function keys are used for one-touch operations only. These keys can be used to call
windows, start application programs, and other purposes. An LED lamp and a space
for writing the assigned service function name are provided on each key. A total of 32
keys are provided.

+ Adjustment Keys: These keys are used for changing the set values for feedback
control, manipulated output value and block mode.

+ Data Entry Keys : These keys are used for specifying tag names and entering data.

¢+ Mode Select Key Switch: This key switch is located at the top left of the keyboard
and used for specifying the operation range of the keyboard.

Operation key Engineering key

Figure : Mode Select Keys

* MODE-OFF : Only the operation and monitoring functions specified in the system
generation are allowed.

* MODE-ON :In addition to the functions above, modifying the control parameters and
other operations are allowed.

* MODE-ENG: All functions including operations for the system maintenance functions

are allowed.
¥ c:-m‘
COFF
-

Figure : Mode Key Selection Range

When the operation key is used When the engineering key is used,
ENG position cannot be selected. all the key positions are selectable.
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+ Operation Confirmation Keys: These keys are used for verifying operations.

[Verify Operation] key: Used for confirming and executing an operation.
[Cancel Operation] key: Used for canceling an operation.
¢ Cursor Move Keys: These keys are used for moving the cursor horizontally and

vertically.

¢ Display Key: This key is used to display the selected item.

+ Alarm Confirmation Key: This key is used for confirming an alarm when it occurs.

¢ Buzzer Reset Key: This key is used for stopping the buzzer sound when an alarm
occurs.

¢ Scroll Keys: These keys are used for scrolling the displayed screen.

3.2.1 Window Call Keys: These keys are used for calling various windows.

a
svsrmd| | COFY AT

d8°0 WEEHLEE

-:~|(-|

F Y
{h)
v

5 anm

-

Figure: Window Calling Keys

Function of each window calling key is as described below.

generation state by its LED status.

= This displays the System Status Overview window, to allow confirmation of
SYSTEW the system operation status. It indicates the system alarm message

¢ Flashing in Red :A system alarm message has occurred but the contents remain

unacknowledged.

¢ Steady in Red: A system alarm message has occurred but all of the contents have

been acknowledged.

¢ No Color: A system alarm message has not occurred.

Lgry
This Prints the image of the entire screen.
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@ This toggles between the top and bottom positions of the operation and
monitoring window group and windows general application window group.

This closes all of the operation and monitoring windows except for the System
R Message window.

A This Displays the User-In dialog, window switching menu, operation menu and
reset menu all at once.

AUX menu can be called up by pressing down the following keys:

ALT][CTRL][F12).
%‘E User in
==  Window call menu

Operation menu

Preset window menu

B, I

Figure: AUX Menu

HELP This displays the Help dialog box displaying help related to the active
window.

B2 This displays the Process Alarm window to allow confirmation of the alarm
"@“‘ content.

Indicates the process alarm occurrence state by its LED lamp.

¢ Flashing in Red: A process alarm message has occurred but the contents remain
unacknowledged.

+ Steady in Red: A process alarm message has occurred but all of the contents have
been acknowledged.

¢ No Color: A process alarm message has not occurred.
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This displays the Operator Guide window or Operator Guide Acknowledge
window. Indicates the operator guide message generation state by its LED
lamp.

¢ Flashing in green :An operator guide message has occurred but the contents remain
unacknowledged.

¢ Lit in green :An operator guide message has occurred but all of the contents have
been acknowledged.

+ No Color :An operator guide message has not occurred.

This displays the Graphic window with control attribute.

This displays the Tuning window.

This displays the Trend window.

praaN
7
=]
——
This displays the Graphic window with graphic attribute.
.
[—\\ This displays the Process Report window.

d Iﬁhl > Displays the Navigator window.

digly
Displays the hierarchy windows of the active window in ascending order
of the sequence defined in the window hierarchy.
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Displays the upper windows in the hierarchy of the active window.

Displays the hierarchy windows of the active window in a descending
Thb\ order based on the window hierarchy definition.

< : E Displays the Graphic window with overview attribute.

3.2.2 Operation Control Keys :Used to operate the instrument faceplate.

Switches the action target data in the manual mode (MAN) from
l } the manipulated output value to the set point value.

Increases the target data. While the INC key is being operated, the
data increases by 1 % of the full scale every 0.2 second. The full
A, ]] stroke of the index can be changed every after 20 seconds.

0

Decreases the target data. While the DEC key is being operated,
<7 the data decreases by 1 % of the full scale every 0.2 second. The
full stroke of the index can be changed after 20 seconds.

Pressing this key with the INC key or DEC key quadruples the
analog data increase/decrease speed during INC/DEC operation.

Changes the block mode to the cascade mode (CAS) or
] semiautomatic mode(SEMI). Pressing the AUT key with this key

held down changes to the cascade mode. Pressing the MAN key
with this key held down changes to the semiautomatic mode.

Changes the block mode to manual mode (MAN).

&&=
==
4 .
Tl Changes the block mode to automatic mode (AUT).
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3.2.3 The Other Keys

O Confirms and executes the operation.
Oy | cancels the operation.
28
= =

I P
= =
|~

Used to move the cursor up and down or to right and left.

ri} Used to display the selected item.

Used to stop the buzzer sound generated by alarm output.

[w Used to acknowledge the alarm.

G
al

@]I )| Usedto scroll the content of the active window.

@ Reverse paging key.

EE—
[Dﬁ” J Sequential paging key
—_—

Used to change the data item of action target.

=

[_ wame | Calls up the name input dialog box.

Used to erase dialog boxes, etc. Triggers the same action as when the ESC
key is pressed.

CL
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4. CS 3000
OPERATION & MONITORING
WINDOWS
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Objective: This chapter provides

¢ Introduction to different operation and monitoring windows
¢ Introduction to System Message Area
e Details on face plate operation and tuning window operation

4.0 Operation and Monitoring Windows

Information regarding the process is gathered as well as monitored by the Standard
Operation windows on the HIS.

There are two types of Operation and monitoring windows provided by the HIS. They
are

i) System Windows: These windows are inbuilt in the system. These includes,

e System Message Window

e Instrument Faceplate Window
e Tuning Window

e Process Report Window

e Historical Report Window

e Navigator Window

e System Alarm Window

e Process Alarm Window

i) User-Defined Windows: These windows are defined by the user based on the
applications and display contents of the operation and monitoring.

These includes,

e Control Group Window
e Trend Window

¢ Graphic Window

e Overview Window
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4.1 Methods of Calling Windows

e All operation windows can be called from the System Message Area icons.
e The windows can be called by using NAME icon on the system Message Area.

Ex. To call any window, select the NAME icon and type the WINDOW name.
Select OK.

The window will be displayed on the HIS.

e The windows can also be called by selecting the respective keys on the
Operator Keyboard connected to the HIS.

e To call Large size windows type WINDOWSNAME-SL

e To call Medium size windows type WINDOWSNAME-SM

4.2 System Message Area

This window is displayed on the top of the operator screen.

PERE B 11/5/2008 5:08
FOS0L01 Batch Manager Ready J s

LR
wfye | B
igu i‘ﬂ;‘

g

P

Figure: Snap shot of System Message Area Window

System message window appears as the operation and monitoring function is started.
Itis a fixed window, which does not clear even when the clear screen key is pressed.

The Blinking of the Process and System alarm icons prompts the operator when either
of the alarm occurs.

The details that are displayed in the system message area are, current date & time,
the icons show whether there are any Process alarms,

System alarms or Operator guide messages in the plant to access different types of
functional windows on the HIS.
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The Different icons of System Message Windows are:

L

20

L

&

Frocess Alarm

System Alarm

Operator Guide

Message Monitor

User Login

Window Call Menu

Operation Menu

Freset Menu

Tool Bar

Mavigator Window

Window Name

Circulate

Clear Screen

Buzzer Rest

Hard Copy

Figure: Different Icons of System Message Area
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4.3 Instrument Faceplate Operations

v" The instrument faceplate displays the status and data of a function block, an
instrument or contact I/O graphically on a window.

v" When an instrument is created in the engineering builder, the instrument
faceplate window automatically gets created depending on the type of the
instrument.

v To call an instrument faceplate window, select the NAME icon and type the
TAGNAME of the instrument and select OK. The faceplate window appears.

The faceplates of the function blocks are classified into the following display types.
The display types are grouped according to their display characteristics, shown as
below.
* Analog type: This includes,

PID controller block family

Three-Pole Three-Position Selector Switch Block (SW-33) etc.
* Discrete type: This include,

Two-Position Motor Control Block (MC-2)

Switch Instrument Block with 1 Output (SO-1) etc.
* Data display type: This Include,

Sequence Table Block (ST16).

4.3.1 Components of Instrument Faceplate
The instrument faceplate consists of the following components:

¢ Comment display area
¢ Status display area

¢+ Parameter display area
¢ Instrument display area
¢ Operation mark

¢ Data input dialog box call button
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The following figure show the instrument faceplate with the name of each item
indicated.

The Controller instrument faceplate consists of the following components.

diai?a?ﬂ T L Tag Mumber
: Tag Mark .| |Frow cowrroL Tag Comment
wip | B B ode. - Cascade Mark
disply arza  Alarm Status -
I | Engineering Units
Parametsy
dieplay arsa

//_, =cale |

Manipulated Wanable Limits ]\H
High - High Alarm |

Index Mark |—-—‘”’”——/

[ Process High Alarm l

elrument wanipulated Yariable (MV) |’/ M
dieplay arsa 4 Setpoint Vanable (SW) i
——  Process Yarniable (P%)
Index Mark £
=l
i / Scale |
Opsraton itk { Manipulated Vanable Limits CONTROL
Ot entry dialg { @
bo call butin R

Figure: Instrument Faceplate
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Comment Display Area

¢+ Tag Name - The tag name assigned to the function block is displayed on the
instrument faceplate.

¢+ Tag Comment -The tag comment assigned to the function block is displayed on the
instrument faceplate. The user can specify a desired tag comment.

Status Display Area

¢ Tag Mark - This mark indicates the tag priority level of the displayed function block.
All function blocks are provided with tag marks to reflect their priority levels.

- The user can specify whether the priority for each tag mark should be acknowledged
or not.

- The display color of the tag mark indicates the alarm status of the function block.

- The occurrence of process alarm and the annunciator message can be indicated by
the status of Tag Mark.

* Flashing red: Alarm message has been initiated but not been acknowledged.

* Flashing green: Alarm recovery message has been initiated but not been
acknowledged.

» Constant red or green: Alarm message or Alarm recovery message has been
initiated and acknowledged.

¢ Cascade Mark - This mark indicates that the instrument is receiving its set point from
another instrument. This instrument is to be in cascade status during normal
operation.

¢ Block Mode -The block mode and block status of the function block is displayed on
the instrument faceplate.

¢ Block Status -This indicates the mode of operation of the instrument. The different
modes are AUT/MAN, CAS/PRD.

¢ Alarm Status - The current alarm status of the function block is displayed on the
instrument Faceplate.

The alarm status could be HH/LL/HI/LO based on the ranges set in the tuning window
of that instrument.
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¢ Calibration Status - The calibration status of the function block is displayed on the
instrument faceplate.

When the displayed function block is in the calibration mode, [CAL] is displayed in
cyan.

The Instrument automatically comes to MAN mode. The actual transmitter input is
bypassed. PV of the instrument can be changed.

All the alarms checking on the instrument are bypassed. [CAL] disappears when the
block is not in the calibration mode.

+ Alarm ON/OFF Status - The alarm ON/OFF status of the function block is displayed on
the instrument faceplate.

When the block is in the alarm OFF state, [AOF] is displayed in blue. [AOF] disappears
when the block is in the alarm ON state.

Parameter Display Area

¢+ Data Item Name - The name of the data items (PV, SV, MV, etc.) defined to the
function block are displayed.

¢ Process Data - The process data of the data items (PV, SV, MV, etc.) are displayed.
Instrument Display Area

¢ Open/Close Mark - This mark indicates the open/close status of a device in response
to manipulated output. “OPN” indicates the open status and “CLS” indicates the close
status. Other pre-defined marks can also be specified in the System Generation
function.

¢+ Instrument Faceplate Scale - This is a display scale used for bar graphs and pointers.
The high/low limits, reverse scale display, and the number of divisions of scale can be
set on the Function Block Details Builder.

¢ Scale High/Low Limits

The scale high limit (SH) and scale low limit (SL) of engineering unit data, up to 7 digits
including a sign and a decimal point can be set.

Default values are 100.00 for SH and 0.0 for SL. When the reverse scale display is
specified, the low limit is displayed at the top of the scale and the high limit at the
bottom of the scale.

¢ Scale Division - The scale divisions may be specified as 1, 2, 3, 4, 5, 7 divisions. Auto
division may be used.

¢ Index - This mark indicates the referenced output value of a controller block.
Show/Hide the index can be specified on the Function Block Details Builder.
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4.3.2 Modes of Operation of Instrument Faceplate

The various modes of operation are
e MAN -Manual mode

e AUT - Auto mode

e CAS - cascade mode

e PRD - primary direct mode

MANUAL MODE - MAN

In manual mode, the MV pointer appears in red color and the SV pointer appears in
yellow color. MV of the instrument can be changed by increment/decrement keys or
through data entry box.

The SV of the instrument can be changed either by set point change key or selecting
the ITEM and entering the data value in the data entry box.

AUTO MODE - AUT

In auto mode, the SV pointer appears in red color and the MV pointer appears in
yellow color. SV of the instrument can be changed by increment/decrement keys or
through data entry box.

The MV of the instrument cannot be changed by any method.

CASCADE MODE - CAS

In a cascade loop the output of the primary controller (MV1) goes as set point of the
secondary controller (SV2). The output of the secondary controller (MV2) goes to the
final control element.

For a cascade loop, the primary controller can be in AUT or MAN mode, but the
secondary controller has to be in CAS mode. In cascade mode both the SV and MV
pointers appear in yellow color. The SV and MV of the instrument cannot be changed.

PRIMARY DIRECT MODE - PRD

In PRD mode the output of the primary controller (MV1) directly goes to the final
control element. The secondary controller is bypassed and cannot be operated.

To select PRD mode:

1. Go to the tuning window of the Secondary controller.
2. Select PRD icon. Confirm.

To select CASCADE mode:

Change the mode status of the secondary controller to CAS. Confirm.
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MODE SUB STATUS:
IMAN (INITIALIZATION MANUAL)
In a cascade loop, if the cascade is broken by taking the secondary controller from

CAS to either AUT or MAN mode, IMAN appears as the mode sub status of the primary
controller.

IMAN indicates that

¢ Cascade loop is broken
¢ Primary controller is bypassed
¢ Primary controller cannot be operated due to SV tracking.

SV tracking:

The output of the primary controller (MV1) automatically tracks the set point of the
secondary controller (SV2) to have bump less transfer to CAS mode.

To bring the primary controller out of IMAN mode

Change the mode status of the secondary controller to CAS. The primary controller
will automatically come out of IMAN mode.
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4.3.3 Face plate operation

Data Entry Operation:

» To change any parameter from the faceplate window, select the control soft key
below the instrument. The data entry box will be displayed.

» To change the displayed parameter value, type the new data value. Select
Enter key. The new data value will be displayed.

' X

Figure: Data Entry Operation in Faceplate.

> In case you want to change the parameter other than the one that is displayed in
the data entry box, select ITEM icon.

> Type the parameter (Viz. HH/PH/LL/PL/MV etc...) to be changed. The current
value of the parameter will be displayed in the data entry box.

> Type the new data value. Select Enter key. The new data value will be displayed.
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Block Mode Change Operation:

Clicking the block mode display area with the mouse will display the block mode
change operation dialog box to change the block mode.

These are the three basic block modes

x| of a PID controller
MAN : Manual Mode

AUT : Automatic Mode

Y CAS : Cascade Mode.

The block mode may be changed by operating this dialog box. The buttons on the

dialog box have the same functions as the buttons with same symbols on the operation
keyboard.
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4.4 Tuning Window

This window displays the process data status of the function blocks in detail.

This window is used not only for monitoring but also to change the setting of
parameters.

Tuning window being a system-defined window is automatically created when the
Function block is created during system generation.

Every Function block created has a Tuning window and the parameters displayed in
each of these tuning windows depend on the Function block.

The Tuning Window is used to set up the alarm setting as well as the loop tuning
parameters.

Only the tuning parameters indicated with a “= “ in the tuning window can be changed.

IR ERRE ENRE

LIC1 TANKE LEVEL CTR
MODE=AUT ALRM:NE
» HH 00.(

PH

PL
]J]J

Figure: Tuning Window of a PID Controller
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4.4.1 Method to Call the Tuning Window
e The tuning window can be called from the System Message Area icons.

e The windows can be called by using NAME icon on the system Message Area.

Ex. To call the tuning window, select the NAME icon and type the TAGNAME
TUN Select OK. The window will be displayed on the HIS.

e The windows can also be called by selecting the respective keys on the
Operator Keyboard connected to the HIS.

e Double Click on the Tag’s name on a ‘Control Group Window’ and the faceplate
window will appear. Select the ‘Tuning Window’ icon from the tool box.

4.4.2 Components of Tuning Window

The components of tuning window are

Cal

B v| B

*flne |+

+*
Sins
s

£y L)
| (3]
bl

1 [ =

El

This button outputs the image of the Tuning window currently displayed.

~

This button acknowledges the alarm generated in the function block that is
displayed.

When this button is clicked, the tuning trend graph is reduced or enlarged in the
direction of the time axis (horizontal direction), with the right edge (latest time) of

the graph as the reference point. This button can be used when the tuning trend
is displayed.

When this button is clicked while the tuning trend graph is displayed in an analog

format, the data axis display scale can be reduced or enlarged with respect to the
displayed trend graph. This button can be used when the tuning trend is
displayed.

Figure: Components of Tuning Window
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(3

Clicking this button may change the function block to the primary direct block
mode. When this button is clicked, a dialog box appears to prompt for the
operator's confirmation. To return to the original mode, double-click the mode
display string in the parameter display area to call up the Data Input dialog box,
then enter the mode name. This button is displayed when the Tuning window is
for a function block that supports the primary direct mode.

-

Clicking this button may change the function block mode to the AOF mode to
suppress alarms. When this button is clicked, a dialog box appears to prompt for
the operator's confirmation. To return to the original state, click this button again.
This button is displayed when the Tuning window is for a function block that
supports the AOF mode.

CAL

Clicking this button may change the data status to calibration status. When this
button is clicked, a dialog box appears to prompt for the operator's confirmation.
To return to the original state, click this button again. This button is displayed
when the Tuning window is for a function block that supports the calibration
mode. When the faceplate is in CAL mode, no alarm processing is carried out.

¥y

Clicking this button calls up a Control Drawing window.

e
This button calls up a dialog box to display RAW data. This button is displayed

for a function block with a data item "RAW.” Note that “*" (a communication error)
Is displayed if a function block input is not a process input.

When an Instrument goes to IOP condition, the RAW value is checked to find out the
actual signal from the transmitter.

Figure: Components of Tuning Window (Contd)
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i

This button calls up the Operation Mark Assignment dialog box. In the Operation
Mark Assignment dialog box, the operation marks for the instrument faceplate
displayed in the Tuning window can be defined. The figure below shows an
example of an Operation Mark Assignment dialog box.

Operation Mark Assignme L’

FIC100
TE-001 FLOW

* MNone

" Setting

k.06

OPMARKDY
OPMARKOS
OPMARKDS
OPMARKI0
OPMARE

OPMARKL3
OPMARKT4
OPMARK1S
OPMARKIE

ok, Cancel

Figure: Operation Mark Assignment Window
Using the Operation Mark Assignment dialog box
When assigning an operation mark, select the operation mark to be assigned to the
instrument faceplate and click the [OK] button. Also, to remove an operation mark that
has already been assigned, select [None.]
Security in the Operation Mark Assignment dialog box
In the Operation Mark Assignment dialog, a security is set for each operation mark.
The security for the operation mark is determined by the function security level that

has been defined by the builders.

The operation marks for which the operator is not authorized to operate will not be
displayed in the Operation Mark Assignment dialog.
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4.4.3 To Change any parameters in the Tuning Window

» To change any parameter from the Tuning Window, select the Parameter to be
changed by mouse or cursor in the operator keyboard.

» The Data entry window appears. Type the data value. Select Enter key. The new
data value will be displayed.

> In case you want to change the parameter other than the one that is displayed in
the data entry box, select ITEM icon.

> Type the parameter (Viz. HH/PH/LL/PL/MV etc...) to be changed.

> The current value of the parameter will be displayed in the data entry box. Type
the new data value. Select Enter key. The new data value will be displayed.

R
B v| Byt ] w3

LIC1 TANK LEVEL CTR A 1A ¢
MODE=AUT ALRM: NR I

WHH = 100.0 o
PH 100.0

100,0

16:3] 1 ' 16133
LIC1 TANK LEVEL CTR

100. 0MM

Ready E0n:05:36  [dh100%

Figure: Example of Tuning Window
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Process Alarms in CS3000

167

Alarm | Process Alarm Settings | temtobe | PVBar | Tag Mark | Remarks
Status | Status Setin the Color Color
Tuning
Panel
NR PROCESS |- | - GREEN | GREEN | ----------
NORMAL
HH PV VERY HIGH | PV > HH HH RED RED | -——--
HI PV HIGH PV>PH PH RED RED | -
LL PV VERY LOW | PV<LL LL RED RED | -
LO PV LOW PV <PL PL RED RED | -—-eem-
DV+ DEVIATION DV >DL DL YELLO | YELLOW | ---------
ALARM DV=PV-SV DEVIATIO | W
N LIMIT
VEL+ VELOCITY VEL > VL VL YELLO | YELLOW | ---------
ALARM VEL= PVI T VELOCITY | W
LIMIT
IOP+ INPUT OPEN INPUT OUT OF | ---------- RED RED |-
RANGE
SENSORI/TR.
FAILURE
OOP OUTPUT OUTPUT LINE | ---------- RED RED | -
OPEN OPEN
MHI MV HIGH MV > MH MH YELLO | YELLOW | OCCURS
W ONLY IN CAS/
AUTO MODE
MLO MV LOW MV <ML ML YELLOW | OCCURS
YELLO ONLY IN CAS/
w AUTO MODE

Table: Different Process Alarms in CS 3000
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4.5.1 Alarm Priority

1. Input Open - IOP ; Output Open - OOP

2. High High-HH ; Low-Low -LL

3. High High-HI; Low Low- LO

4. Deviation - DV+ or DV-; Velocity - VEL+ or VEL-

5. MV High - MHI; MV Low - MLO

ALARM STATUS PV BAR COLOUR TAG MARK COLOUR
NR GREEN GREEN
HH/HI/LL/LO/IOP/OOP | RED RED
DV+/VEL+/MHI/MLO YELLOW YELLOW
AOF NO CHANGE DARK BLUE
TAGS WITHOUT | - WHITE
ALARM

4.5.2 Alarm Sub Status: AOF (Alarm Output Off)
Normally when an alarm occurs:

e The tag mark changes color depending on the type of the alarm.
e Audible alarm is heard.
e The alarm status (HI/LO/HHI/LL etc...) is displayed on the process alarm window.

In AOF mode:

e The tag mark changes to dark blue color irrespective of the alarm.

e Audible alarm is put off.

e The alarm status is displayed only on the instrument faceplate.

e All the alarms status except IOP & OOP on the instrument are not displayed on the
process alarm window.

To put the instrument to AOF mode:

1. Go to the tuning window of the instrument.
2. Select AOF icon. Confirm.

To bring the instrument back to normal mode:

1. Go to the tuning window of the instrument.
2. Select AOF icon once again. Confirm.
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5. USER DEFINED

WINDOWS
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Objective: This chapter deals with

e Introduction to User Defined Windows
e Control Group window

e Trend Window

e Graphics Window

e Overview Window

5.0 User Defined Window

There are four types of User defined windows used for Operation and Monitoring.

v' Control Group Window
v" Trend Window
v" Graphics Window

v Overview Window.
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HIS Window

[ System View (C53000) - WINDOW

File Edt View Tools Load Project FCS HIS Help

Figure: Snap Shot of HIS Window

I B el W 2 3 3 L s e S
(Al Folders Operied Folder - WINDOW
-1 SYSTEM VIEW Mame | Type | Modfied Higrarchy or... | Comment
- (] MYRIT (ICE000T . Graphic 2008112412 10:29 1
# (] COMMON & GRonnr Graphic 200812412 10:29 2
+ (] BATCH @] ovonot Graphic 2008/121210:29 3
- Fes0i0 BITGO0T TeendDispeyPen 200842421029 4 BlockD1 Group D1
) CONFIGURATION  V&1emo0t  TrendDisplap Pen~ 2008/12/1210:29 5 Block02 Group D
; 8 ;SDEE—L'EH’*HV ETG0301  TendDisplpPen 2008127121029 6 BlackD3 Group 1
] SWITCH TED4D1 Trend Dizplay Pen 0081212 10:29 { Block:04 Groyp:0
] MESSAGE TE[IEEH Trend Display Pen 2008121210:29 8 Block:0% Group (01
I #(1] FUNCTION_BLOCK TEIIIEIEH Trend Display Pen 2008/121210:29 3 Block:06 Group: (0
+ (1] DISPLAY - TE[I?EH Trend Display Pen 2008121210:29 10 Block:07 Group: 0
- (1] HIS0164 TEIIIEEH Trend Display Pen 2008/121210:29 11 Block:08 Group:01
] CONFIGURATION
+ 2 WINDOW
[ HELP

In CS3000, the user defined windows are generated by the user. However, the system

generates one default user defined windows.

ie. CGO0001 - Control Group Window
GR0001 - Graphics window
TRO001 - TR0O008 - Trend Window
OV0001 - Overview Window
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5.1 Control Group

» Control group windows are used to display multiple instrument faceplates.

» Maximum 8 or 16 instrument faceplates can be displayed in one Control Group
window

» Normally the instruments are monitored and operated from this window.

5.1.1 Methods to call the Control Group Window

Method 1)To call a control group window on the HIS, select the TOOL BOX icon in the
system message area. Select the Control Group icon from the tool box.

L

Tool Box

F§| HELP

i b allwt

:0: | v

Control Group Icon

Method 2) The windows can be called by using NAME icon on the system Message
Area.

Ex. To call the Control Group Window, select the NAME icon and type the Control
Group Window Name Select OK

The window will be displayed on the HIS.

Method 3) The windows can also be called by selecting the respective keys on the
Operator Keyboard connected to the HIS.
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5.1.2 Control Group Window

_ix

FIC100 v V100 YV FI SET100 TI500 YTA FI100 YF FIZ00 EJA
FIELD PID (VB AC
NTROL

I IR

MAN TMANAUT 1mam MR MAN IMAN
NR R IR

100.0

‘ 10.0

Ready v

Figure: Control Group Window ( 8 — Instrument Face Plates)
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= To operate instruments from a 8 instrument Control Group window, Double click on
the instrument TAGNAME.

* To assign an instrument in a Control Group Window, Select the INSTRUMENT
ASSIGNMENT icon. Enter the TAGNUMBER of the instrument. Select OK. These are
temporary assignments.

= They will be retained till the HIS is not powered Off. Once the HIS is powered Off
and On again, the instruments that were assigned in the engineering builder will
be displayed.

1 1 I
f‘ CGO009 PROGRAM SET STATION

Instrument
b Assignment Icon

PEDL

Faceplate Assignment

1, IPGL13

IPGF‘ID

IPEDU—W

Cancel |

Figure : Instrument Assignment in Control Group Window
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v ¥
FU100 TC0100 110101 110102 TI0103 TC0101
HAN TMANNCNT
il
0.7 10,0 120.0 10,0 10,0 10,0 100.0 230
oy o =5 =5 == o o =
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0,00
OPHARK(]
FR0110 TC0110 110111 TI011 TI0113 TC0111 Fa011l

60.0

0.0

12,0

0.0

120.0

0.0

120.0

0.0

1200

0.0

120,10

0.0

1000

0.0

Figure: Control Group Window ( 16 — Instrument Face Plate)

60.0

0.0

To operate instruments from a 16 instrument Control Group window, Double click on

the instrument TAGNAME to display the faceplate window of the instrument.
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5.2 Overview Window

The Overview window acts as an index page to access all the other windows or
faceplates used in CS 3000.

It has 32 operation push buttons or overview tabs which can be configured to call
faceplates and windows.

The Overview tab and Function tab are used to assign a function to the operation push
button.

- [Pjt:MYPJIT Stn:HIS0164 File:OVNDD01.edf - [#5%]]

nsett  Format Tools Draw  ‘Window Help

7| DlClAIC|o|o] BIA| oolm] 6] [ b 1
1

| Elo|m] bl s = a)n# )

Figure: Default Overview Window —-OV0001
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TI100 TI400 TANE CONTROL
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TANE TREND TANE OVERVIEW TANE GRAPHICS

0001

760101

Figure: Example of Overview Window
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> In the Overview window, three types of Display Blocks can be configured. They are
e Single Tag Block - Includes Faceplate, Tuning window etc.

¢ Window Display Block - Control Group, Graphics, System Alarm, Process
Alarm, Reports, Station Status etc.

¢ CommentBlock

> Types of Assigning Functions

Each block of the overview window can be assigned with different types of functions.
They are,

* Call window

* Execute the system function key

» Start/Stop/Restart Trend

* Flash/Light/Turn OFF the LED

* Execute the Program by File Name

* Instrument Command Operation

* Call Data Input Dialog

* Call Menu Dialog

* Data-ltem Dependent Menu Dialog

* Execute the Multimedia Function

* Report Printout

* Call Panel set

e Others

Functions such as system function key function and Graphic window specific function
can be assigned.
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5.1.1 Methods to call the Overview Window

Method 1)To call a control group window on the HIS, select the TOOL BOX icon in the
system message area. Select the Overview icon from the tool box.

:
15 W= ) S | - GGl 1 B B

Overview lcon

-

HELF

Method 2) The windows can be called by using NAME icon on the system Message
Area.

Ex. To call the Control Group Window, select the NAME icon and type the Overview
Window Name Select OK

The window will be displayed on the HIS.

Method 3) The windows can also be called by selecting the respective keys on the
Operator Keyboard connected to the HIS.
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5.3 Trend Window

Trend recording function of HIS acquires data from the field controls station (FCS) and
displays changes of the acquired data in a graphical format of parameter variation
versus time.

5.3.1 Trend Structure
Trend recording function has a three-layered structure.

¢ Trend Block
¢ Trend Group/Window
¢ Trend Point / Pen Window

Trend window

TGO118

TG08168

Trend block 1 Trend block 2 Trend block 50

il
-

TI'-EI]Q‘ [

TGO101 FICT00.PV
" X 1 FIC100.PV

M FIC100.PY|=———"

2 TIC100.PV ’fﬁh\\\nh,/
3LC100.PY

Trend Point window

Trend window

Figure: Trend Structure
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Trend Blocks:

There are 50 Trend Blocks are available per HIS. These 50 trend blocks are divided as
follows.

50 Blocks
26 Blocks 24 Blocks
used for self HIS used to view the trend recorded on other HIS
8 Blocks 18 Blocks

Real Time Trend Historical Trend

Trend Window: Each trend block consists of 16 trend groups/ windows. There are 800
trend windows per HIS.

Trend Point / Pen Window: Each trend group is divided into 8 trend recording points or
Pen window. Each of these pens can be assigned to a Tag Parameter like PV, SV, MV
etc. There are 6,400 Trend Point windows per HIS

To Configure Trend Windows

CS 3000 provides 8 blocks of Trend by default.

A Trend window can be configured in any of the Trend blocks available under the

CONFIGURATION folder of the HIS. Select a block and select the Properties option to
configure the block.
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Trend Properties

a) Trend Recording Format

There are two types of trend recording format

Continuous Rotary Type: Rotary trend is used for a continuous process. By this mode,
process data are acquired constantly. The trend is recorded continuously, once the

pens are assigned.

Data acquisition starts automatically after starting the HIS. Data acquisition stops
when the HIS stops. Acquired data will not be erased after the HIS stop.

When the storage capacity becomes full, the oldest data are deleted and replaced by
new data.

) _ When the memory capacity is full,
FIC100.PV the oldest data item is deleted and

the data acquisition continues.

Figure: Continuous Rotary Trend Recording

TE Y109JA01-3KFD



184

Batch Type: Batch type trend is used for a Batch Process.

In case of batch trend, the trend has to be started and stopped whenever required,
through an external command.

When ever start command is given, it erases the old recorded trend completely and
starts recording the new trend.

There are two types of Batch Trend Recording Format. They are

Batch-Stop Type
By this type, data acquisition starts and stops according to the received command.

If no stop instruction is given, data acquisition will stop automatically when the
storage capacity becomes full.

The acquisition start and stop commands may be sent from:

* Button on the toolbar of the Trend windows
* Graphic window or function key
* Sequence Messages Request

Starts data acquisition Stops data acquisition
by an acquisition TIC100.PV when the memory capac

start command.

Figure: Batch-Stop Acquisition Type
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+ Batch-Rotary Type
By this type, data acquisition starts and stops according to the received command.

If no stop instruction is given, data acquisition will continue until the storage capacity
becomes full.

Once itis full, the oldest data are deleted and replaced by new data.
The acquisition start and stop commands may be sent from:

* Button on the toolbar of the Trend window
* Graphic window or function key
* Sequence Messages Request

Starts data acquisition When the memary capacity is full,
by an acquisition TIC200.PV the oldest data item is deleted and
start command. the data acquisition continues,

Figure: Batch-Rotary acquisition type.
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Trend Acquired by other HIS

This type of trend data acquired by other HIS may be referenced in blocks. On the
Trend Acquisition Pen Assignment Builder, define the name of other HIS and the
number of trend block to be acquired.

FIC200.PV
=
Referance ( ~
HIS0163
Trend Acquired by HIS0164 l

TN
3

e Other Station
Acquisition Trend

HIS0164

Figure: Trend Acquired by other HIS.

Trend Format and Sampling Period needs to be set. If the trend data needs to be
saved, a Long-term Data Save can also be specified.
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b) Sampling Period: This is the time difference between two consecutive samples
recorded.

total trend recording period in a trend window depends on the sampling period and
number of samples collected per pen.

Maximum number of samples/pen is 2880.

TREND RECORDING SPAN

Maximum samples /pen - 2880
Samples/Pen

Sampling Period Total Recording Time

1 sec. 48 mins.

10 secs. 480 mins. (8 hours)
1 min. 48 hours (2 days)

2 mins. 96 hours (4 days)

5 mins. 240 hours (10 days)
10 mins. 480 hours (20 days)

Trend recording span

c) Long Term Data Save: The Long term data save option in the Trend window stores
the trend for longer duration. The separate memory allocation is provided by the
system.

56.3.2 Trend Saving

When a new trend block is created a download to HIS is required. Select the HIS and
from the Load option, select Download to HIS. Once the download is completed, the
trend windows of the new block created can be called.

The trend recorded on one HIS can be viewed on other HIS if both the HIS are
connected using the Ethernet cable.
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5.3.3 Methods to call the Trend Window

Method i) Each trend window is called by the trend block number followed by trend
group number.

The windows can be called by using NAME icon on the system Message Area.
select the NAME icon and type TGbbgg Select OK

where bb-Trend Block number, gg - Trend Group humber
Ex : TG0101 represents Trend Block 01 and Trend Group 01

The window will be displayed on the HIS.

Method ii) To call the current Trend window from the System Message Area

F|

[ oo I8 & e a- [RGBt o 2 B

I

Click on the icon to call the trend window

5.3.4 Other Station Acquisition Trend

Trend created in other HIS can be viewed from the current HIS, using the other station
acquisition trend option.

In the properties of a trend block, select the trend format as Other Station Acquisition
Trend.

The sampling period option is automatically disabled. The sampling period set in the
other HIS is automatically accepted.

The station whose trend needs to be viewed is specified in the Other Station Name.

The trend block to be viewed is specified as the Reference Block Number.
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B& F=E 56 am o 9/2/2008 3:11 PM
FIC001 DV+ EI&J;

S e

‘a o FIf“(I(Il BV

{100.0%)

87.0%
AF1C001.5V

16.0%

BF1coot.mv

0.0%

0.0%) E

(

Ready Gathering  {E00:05:30 | 100%

Figure: Example of Trend Window
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5.3.5 Components of Trend Window

4 TG0101 BOILER TREND

B v | ] Salfoe o || pt]r| A | 58| wf] Av|

Bioo.o  Euoo.o Bioo.o Bioo.o  gloo.o  Bioo.o 9,

N ¥

100 . PV
[100.0%) i 0%
| BrIsoo.pv

14:10 14:11 14:12 1 i
3.30 ElTIs00. PV
|
0.0 0.0 0.0 [§ o.o 0.0 § o.o

Figure: Components of Trend Window

%I Hard Copy

This will output the current trend window to the color hard copy unit.

il Acknowledge

This function is disabled, as it is not possible to acknowledge the alarms from the
Trend window
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4
‘ﬂ Pen Assignment

The assignment of trend pens being displayed in the trend window can be changed
using this button.

X
Pen Assignment |
Block | 1: Rotary O1sec. 0.00:48:00 -
Colected Cover oy Lower Upper iy
1 r[ o[ o R
2 |Tion2 Py < r | N T ~
3 [Tio03pv kR N
¢ [nosry & O 00 000
5 |TI00SPY S| w| 0 F
6 [TioosFv N N R
7 |Tioo7 Py R N I
g [rooery 3 T [ 00| 0 W
Iiisze |
o] oo |

Figure: Pen Assignment Window

This function is very useful for the operator to compare two or more parameter
variation against time simultaneously though it is not assigned to that trend window

page.

Hence while the trend pens are assigned to a block, it is necessary to gather all the
relevant process parameters to be assigned for trend in one block.

For a block defined as “batch stop” or “batch rotary”, an additional tab is available. It
is then possible to compare the current trend with one that has previously been saved.
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o
=4 Stop/Resume Display

This is to pause and then resume the trending function. The trend data gathering
continues even during the temporary suspension.

M Reduce / Enlarge time axis

To perform a zoom-out / zoom-in of the time axis.

+ | »
FAY ALY
) Reduce / Enlarge data axis

To perform a zoom-out / zoom-in of the data axis.

1
M Pen number

This displays the pen number along with the trend graphs. This is useful to
identify the parameters in the graphs when a monochrome printout of the trend
window is taken.

|E| Display/Delete reference

Displays or hides the reference pen.

M Display initialization

This restores all the data and time magnifications back to the default settings.

=

=2| Save Data
Saves the current trend as a .trf file in the hard disk. The default directory being -
C:/CS3000/his/save/trend.

)
= | Read Data

Retrieves the saved data and displays it in the trend window.

M
U] Stop/resume collection

Stops or continues the trending data collection. Applicable only for batch trend
acquisition blocks.
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ﬁTﬂ
'#| Start collection
Start the batch trend collection. Applicable only for batch trend acquisition blocks.

-
“=| Previous long term data

This button displays the data of previously archived file against the currently
displayed file. If the previous file does not exist, it returns to real time data
display. While displaying the real time data, clicking this button may display the
most recently archived data. This button is displayed when the long-term data
archive package is installed.

-
|ﬂ‘ Next long term data
This button displays the data of the next long term data archived file against the

currently displayed file.

]

“=| Read long-term data

Calls up the dialog box for selecting the archived files. This button is displayed
when long-term data archived package is installed.

ﬁl Re-display

When the archived long term trend data are being displayed or when the trend
cdata save by toolbar button are being displayed, clicking this button changes the
display to real time data display.

f TGO101 BOILER TREND

|+ T1100.P¥Y

%ﬂ ﬁhm..m.n} ’\:’“|i|

Double click here
to call the Trend
Point Window

Trend Point
Window

Gathering  [(300:02:20  [qE100%
A

Figure: Trend Point Window
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5.4 Graphics Window

The Graphic Window displays the graphical representation of the process with
dynamic process values, color changes etc.. The graphic window is completely
configurable by the user as per the requirement.

Graphics window uses graphic objects to provide an overall view of the plant.

Graphics window can display graphic objects, control objects, overview objects, or a
combination of these types of objects.

Graphic objects display a graphical representation of the plant status, providing
operation and monitoring environment.

One can also call up various windows from a graphic window.

Features of Graphics Window

The size and color of the Graphics page can be changed.

A background image can also be set if required. Any bitmap image can be
selected and set as the background.

The grid option of a graphic builder page can be used for alignment of graphic

objects. This is an optional feature.

Different objects can be built in the graphics window. The Parts window of a
graphic page consists of various preset images. The required image can be
dragged on to the graphic sheet.

The image can then be modified as per the user requirement.

Example of Objects: Tanks, Pipes, Valves, Joints, Motors etc.

If the images available in the Parts window are insufficient or do not meet the
requirements, new images can be created using a combination of the
geometrical shapes like Circle, Ellipse, Rectangle.

The color of the objects can be chosen.
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e All the graphic objects are labeled and the graphic page is given a heading.
Hence, text can be inserted in the Graphics sheet by selecting text icon present
in the builder.

The text font, color and size can be set.

e The process value can be displayed on the graphic builder page for the
convenience of the end user. This is possible using the process data character
display tool.

The desired font size and color can be set.

e Along with process data character, a process data bar can also be used. This is
normally used to indicate level changes in tank. The desired color of the bar can
be chosen

e A color change can be provided to text or process data or to the graphic objects
based on alarm conditions occurring in tags.

e The color change during specific conditions can be set under the Graphic
Modify tab. eight conditions can be added to a single graphic object.

e The System defined or user defined windows can be called from the Graphics
page using either Touch target or Push Button.

e The touch target is an object that executes assigned functions, such as window
calling.

e Another useful object in the graphic builder is the Soft key. Soft keys are used to
call other windows used in the project. They cannot be seen on the builder page
but can be viewed on the run file.

e Each graphic page can accommodate 8 soft keys. The position of the soft keys
is fixed at the bottom of the page. All the 8 soft keys can be assigned from a
single window.
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5.4.1 Methods to call the Graphics Window

Method 1)To call a control group window on the HIS, select the TOOL BOX icon in the
system message area. Select the Graphics icon from the tool box.

Tool Box

B

HELP

/2

Graphics Icon

Method 2) The windows can be called by using NAME icon on the system Message
Area.

Ex. To call the Control Group Window, select the NAME icon and type the Graphics
Window Name Select OK

The window will be displayed on the HIS.

Method 3) The windows can also be called by selecting the respective keys on the
Operator Keyboard connected to the HIS.
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B §EEe I BN o 11/8/2008 2:30 PM
PICO0L SUCTION  PRESSURE R - B
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PL PL
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INITIALIZE LOGIC CHART CTL DRAW

PICODZ DISCHARGE  PRESSURE

DATA = (3]
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Figure: Example of Graphics Window — Pump Auto Start/Stop Logic
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Figure: Example of Graphics Window — Drum Level Control System
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6. SYSTEM MESSAGE AREA
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Objective: This chapter deals with

e Details of System Message Icons

6.0 System Message Icons

The System Message icons are as shown in the figure.

HHee §E52 Hémg Bh - 11/8/2008 12:50 P
@ 30101 Feil | EE

Figure: System Message Icons

Details of the System Message Area Window

6.1 Process Alarm

-.‘0'.. This is the first icon of system message window. This record all the alarms

" related to the process in the plant.
> Process alarm messages occurred are displayed in the order from the latest
messages first, in the message display area of the process alarm window.
» A maximum of 200 alarm messages can be held.

> If the number of alarm messages occurred exceeds 200, the messages will be
deleted starting from the oldest ones that have been acknowledges.

> When there are no acknowledged alarm messages, the oldest unacknowledged
messages are deleted first.
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6.1.1 Process Alarm Message Format

Annunciator message
Date/Time alam Tag comment
message occurred Y, 19 name Alarm status
Tag mark Present process variable
Display /Engineerirg unit symbol
Sequence ! r i

T T 7
number \1. 1212 1008080 FIC00S / Flowrate 5 NH - 33.0M3H  NR

ED 1212 101815 FICO0E Flowrata & LO 33.0MaH MR
30 1212 101805  Tank level eror NR

Present
4 1212 101745 FIC00S Flowrate 5 LO e
Sl 1212 101745  Tank level error ALM .
E™ 1212 104745  Tank temp arror ALM
7R 1212 101715 Pump fai NR /
el 1212 104715  Pumpfal ALM
g l 1212 101708 FICo04 Flowrate 4 OV BOOMAH  DV+
1Dl 1212 101645  FIC003 Flowrate 3 HH i2oMaH  HH

Figure: Process Alarm Window
¢ Display sequence number - Number 1 through 200 is displayed.

¢+ Tag Mark - The assigned tag mark whether it is an important tag, general tag or a
auxiliary tag based on the assignment in the function block builder appears. This mark
has a dynamic color change based on the alarm status. The color changes will be
based on the alarm priority and the colors assigned. Generally the color significance
is as below.

Red Flashing - A process alarm or an annunciator message notifying that an alarm
related to that tag has occurred, and the alarm is unacknowledged.

Flashing green - A process alarm message or annunciator message notifying that the
alarm status has reverted to normal, and the alarm remain unacknowledged.

Steady -A process alarm message or annunciator message has occurred, and the
contents of the alarm have been acknowledged.

+ Date and Time display- Displays the date and time of alarm occurrence.
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6.1.2 Soft key Functions

" .AL Process Alarm

> ‘E‘@ 20s

| Prints out all process alarm messages and annunciator messages occurred.

This button acknowledges the process alarm messages and annunciator
v messages. ‘Global acknowledgment’ or ‘Individual acknowledgment’ can be
used to acknowledge the alarm messages.

When the global acknowledgment is used, all the unacknowledged alarm messages
can be acknowledged by clicking this button.

For the individual acknowledgment, click this button after selecting the function block
alarm message to be acknowledged.

When all the process alarms are acknowledged, the Process Alarm window call button
will change from flashing to lit.

When all the alarms are deleted, the color of the button will return to the normal
display color.

-"U’-rr Views only the high /Medium/Low priority alarms. All the alarms are
Bl displayed when the button is released.

Display current PV of the analog data with the engineering unit. At this point

the alarm status is also displayed.

The current PV values disappear when this button is released.

The alarm message display is retained (or paused) for 5 seconds with display

h'l | update.

Click this button to restart the display update. When the display is paused,
the alarm gathering continues but only the display is not updated.
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displaying the alarms of a specific control station or function block, can be

‘ E:| In the filter dialog, the filter conditions of the process alarm window, such as

specified.

The specified filter conditions are displayed in the status bar of the process alarm

window.

x|

—Range
« Al
(" FCS Name [FCso101 |

" Equipment Name I

" TagMame |

" BaichD |

Type
v A

(" Function Block Only

(" Annunciator Orly

oK

Figure: Filter dialog of Process Alarm
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Window setup: This window provides the list of items that can be displayed in
—— the process alarm window.

10230

i
1¢}‘NﬁME‘@

S EEERE i o

FCS0101 Fail

ﬂ’?’?’? il ‘5:‘,@ 30

Window Setup @

[v ltem
v Mo [ Level
v v

0]:4 Cancel

Figure: Window Setup

L

:U: SCS Alarm Occurrence Notification: When the Safety Control Station alarm
occurs, it is notified in this window.
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When an Alarm occurs

The tag mark changes color depending on the alarm and starts flashing.
The Process alarm window icon starts flashing in the System Message Area.
Audible alarm is activated.

The LED on the Process Alarm Window Key on the Operator Keyboard starts
flashing.

The alarm status is displayed on the instrument faceplate as well as on the
Process Alarm Window.

The alarm is printed on the printer connected to the HIS.

The alarm is also stored in the History.

Actions to be taken by the operator

Select the Process Alarm Window icon in the System Message Area or Select
the Process Alarm Window key on the Operator Keyboard.

Acknowledge the alarm by the Alarm Acknowledge key. The instrument tag
mark stops flashing.

Reset the audible alarm using Buzzer Reset Key.

Double click the process alarm in the Process Alarm Window for which action
needs to be initiated.

Take corrective action to reset the alarm.

The alarm disappears from the Process Alarm window once it is reset.
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6.2 System Alarm

ﬁl This is the second icon of System Message. This record all the system related
events.

> The system alarm messages occurred is displayed in the order from the latest
to the earliest in the system alarm window message display area.

» Maximum of 100 alarm messages are saved.

> The messages will be deleted starting from the oldest system alarm message
that has been acknowledged if the number exceeds 100.

> When there are no acknowledged system alarm messages, the oldest messages
that are unacknowledged are deleted first.

Syatem darm mark
Tme e alam oocuned

Cisplay sequence f Symem:d:arm Meggae
nuTer \

I‘/ (623 [JI 4 032001 anh:EFuWMJHEDCDme:

240602 0114 023102 DateBaes Equaize Camplete

3050 00 028057 DotaBase Download from YOKOGAWA Flo « CleDel.odh

s 050 04 0ea0s  DataBase Downkad fom YOHOSAWA Fll = TiDsphssin ach
RO ORI 014 0RATST Dot Base Download from YOKOGAA Fle = Trhesignocth
L T R Equatze Campkete

! 0518 0114 072923 DataBase ownoad from YOKOGAYA Flk = Clshng adh

\
System alam message number

Figure: System Alarm Window
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6.2.1 System Alarm Message Format

¢ Display sequence number - Numbers 1 through 100 are displayed.

¢+ System alarm Mark - This mark is specific to the system and indicates that the
generated alarm is a system alarm message. This mark has a dynamic color change

based on the alarm status.

Flashing red - A System error has occurred and the contents of the alarm remain un
acknowledged.

Flashing green - A system alarm message has occurred and the contents of the alarm
have been acknowledged.

Steady - A system alarm message has occurred and the contents of the alarm have
been acknowledged.
¢ System alarm message number - The system alarm message number is a

registration number to identify the alarm message.

The system alarm message number cannot be defined while the same is assigned by
the system.

This message number will enable the maintenance personnel to refer to the message

and maintenance manual for more details on troubleshooting the system error.

¢ Time stamp of the alarm message - The date and time of the system alarm
occurrence is displayed.
+ System alarm message- The system error is notified in brief by the system.

These are system defined message and for more details on the error the messages
and maintenance manual can be referred.
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6.2.2 Soft Keys Function

* sa System Alarm Message

Bl v|x| 8El=|p|= 2 i
| i

HELP

Prints out all the system alarm messages occurred.

The system alarm messages are acknowledged with this button. When all the
+” | system messages are acknowledged, the system alarm window call button will
change from flashing to steady.

When all the alarms are deleted, the color of the button will return to the

normal display color.

Acknowledged system alarm messages are deleted with this button. The is a
| X | privilege of ENGG user.

%% This button calls up the system status overview display window.

This button calls up the help dialog box, which explains the system alarm
HELF"| message. Click this button after selecting a displayed system alarm message.

If this button is pressed without selecting any system alarm message, a help
dialog, which explains the system alarm window, appears.

The alarm message display is retained (or paused) for 5 seconds with display
| | I| update. Click this button to restart the display update.

When the display is paused, the alarm gathering continues but only the
display is not updated.
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This button calls up the filter dialog box.

=
5' In the filter dialog, filter conditions for the system alarm windows, such as
displaying system alarm messages of a specific control station, can be
specified.

Specified filter conditions are displayed on the status bar of the system alarm window.

x|

Range
v Al

(" StationName |FCSD101 ~|

" Current Station

oK Cancel

Figure: Filter dialog of System Alarm Window.

Window set up: This window provides the list of items that can be displayed in
Cé the process alarm window.

&

|| e | 52|
v ltem
[+ Mo [ Lewel
[v hsghlo [«
-
oK | Cancel |

Figure: Window Setup- System Alarm
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U SCS Alarm Occurrence Notification: When the Safety Control Station alarm
=21 occurs, it is notified in this window.

¥588 §524 omg B = 11/8/2008 4:02 P
FCS0101 Fail | BY

4.3 System Alarm Message

v|x| B B

i

1 0303 11/8 12:06:48 PM FCS0101 Fail

2 0480 11/7 5:45:57 PM FCS0101 Too Heavy Load

3 0490 11/7 5:24:43 M FCS0101 Batch Manager Ready

4 0451 11/7 5:24:43 PM FCS0101 RIGHT  Control

5 0001 11/7 5:24:43 M FCS0101 RIGHT  Manual Reset Start
6 0011 11/7 5:24:43 BM FCS0101 RIGHT  Fail (SW STOP Code= 0000 0000 0000 0000)
70304 11/7 5:24:39 M FCS0101 Recover

B 0303 11/7 5:23:47 PM HISO0163 Fail

9 0303 11/7 5:23:47 PM FCS0104 Fail

10 0303 11/7 5:23:47 M FCS0103 Fail

11 0303 11/7 5:23:47 M FCS0102 Fail

12 0303 11/7 5:23:47 M FCS0101 Fail

13 0238 11/7 5:23:47 PM HIS Start ( Virtual )

Figure: Example of System Alarm Window
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6.2.3

When an Alarm occurs

The tag mark changes color depending on the alarm and starts flashing.
The System alarm window icon starts flashing in the System Message Area.
Audible alarm is activated.

The LED on the System Alarm Window Key on the Operator Keyboard starts
flashing.

The alarm is printed on the printer connected to the HIS.

The alarm is also stored in the History.

Actions to be taken by the operator

Select the System Alarm Window icon in the System Message Area or Select the
System Alarm Window key on the Operator Keyboard.

Acknowledge the alarm by the Alarm Acknowledge key. The instrument tag
mark stops flashing.

Reset the audible alarm using Buzzer Reset Key.

Double click the process alarm in the System Alarm Window for which action
needs to be initiated.

Take corrective action to reset the alarm.

The alarm disappears from the Process Alarm window once it is reset.
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6.3 Operator Guide Window

This window displays the predefined messages to guide the operator
regarding the current process status and /or the actions to be taken.

OG messages can be acknowledged either as a Group or as Individual message.

The operator guide messages that have occurred are displayed in the order
from the latest messages, in the operator guide window. Maximum of 40
operator guide messages are saved.

If the number of operator guide messages occurred exceeds 40, messages will
be deleted starting from the oldest one that has been acknowledged.

The Operator guide messages are generated based on the configuration of the
process events during system generation.

This message guides the operator to carryout a specific operation or indicates
the status/completion of an event.

For example when a batch cycle is completed, an operator guide message can
be generated that that the specific batch is completed or halted due to the pre
engineered reasons.

Guide message mark
Display sequence Time message ,
o Eﬂumbgr\\ // occurred g /Operamr guide message

» 18 12119 04:18:33 PM

Reactar, high temperature!

20 1215 04:18:14 PM SBP201: M3G002
Heactor, operational condition error!
Pressure and temperature exceed the specified values.
, A PIC100  11kpa GSpecifiedvalue  3.5kpa

Dialog type TIC200 125°C  Spechiedvalie 120.0°C
message mark | 3m 1219 03:17:40 PM —Tag name
The transfer process starts.

40 1219 03:17:068 P.M.  SBP200: MSGCG'I-——__,___ .
\En[er the setpoint value, ——Dialog name

\ Dialog type message mark
(when the time out value has been exceeded)

Figure: Operator Guide Message Window.
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6.3.1 Operator Guide Message Format
¢+ Sequence Number - Numbers 1 through 40 are displayed.

¢+ Operator guide message mark -This mark indicated whether the operator guide
message is a guide message or a dialog message.

When the time-up value (a period of time specified for the time between message
initiation and operator acknowledgement) is reached and the dialog message is
cancelled from the control station, the dialog type message mark automatically
changes the color.

Also, flashing status of the mark indicated if the operator guide message has been
acknowledged or not.

¢+ Message occurrence Date/time stamp- Displays the date/time when the message
occurred.

¢ Operator guide message-Displays the operator guide message defined by the
operator guide definition builder.

¢+ Tag Name - For a dialog message, the tag name of the function block, origin of the
operator guide message is displayed.

+ Dialog name-For a dialog message, the dialog name attached for identifying the
operator guide message is displayed.

6.3.2 Soft Keys Function

| Prints out all operator guide messages occurred.
v | This button acknowledges the operator guide messages.

This button deletes the guide messages that have been already acknowledged

X. from the operator guide messages

Select a dialog type message then click this button to call up an operator
Lp_]l guide individual acknowledgement window, which prompts for the operator’s

confirmation.

When operation of this window is completed, the message mark of the
corresponding operator guide message that appears in the operator guide window
stops flashing.
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Click this button to halt updating the operator guide message display for 5
| || seconds. Click this button again to restart display update.

In the filter dialog, the filter conditions of the Operator guide message
. window, such as displaying the alarms of a specific control station can
be specified. The specified filter conditions are displayed in the status
bar of the Operator guide message window.

Fiter x|
Range
Al

" FCS Name |FESEIT ol ;l

" Equipment Name | _'

{~ TagMName |

" BatchID |

| OK I Cancel |

Figure: Filter dialog of Operator Guide Message Window.

e Y84 5é-Q o = 10/1/2004 10:57 AN
DataBase Equalize Complete Y %mj%

-18]x|

MR

1 10/1 10:57:36 A

110/ 10:57:28 am
COCLING STARTED
IB10/1 10:57:16
REACTION STARTED
4 10/1 10:57:07

5 10/1 10:36:37 AN

Figure: Example of operator Guide Message Window
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6.3.3 When an Operator Guide Message occurs

% The Operator Guide Message icon in the System Message Area as well as the
LED in the

% Operator Guide Message key on the Operator Keyboard starts flashing.

« The operator guide message is displayed in the OG window.

< Audible alarm is activated.

% The OG message is printed on the printer connected to the HIS if it configured
for printing.

« The OG message is also stored in the History.

6.3.4 Actions to be taken by the operator
> Select the OG Message icon in the System Message Area or Select the OG key
on the Operator Keyboard.

> Acknowledge the message by the Alarm Acknowledge key. The head mark on
the OG message stops flashing.

> Reset the audible alarm using Buzzer Reset Key.

> Double click the OG message on the OG Window for which action needs to be
initiated. The related window will appear as per the setting done in the HIS
Setup menu.

> Take the necessary action.

> Delete the OG message by the Delete key in the OG window. OG messages
cannot be deleted if they are not acknowledged.
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6.4 Message Monitor Window

This window displays the latest 100 messages as configured in the Message

|“ Registration Window.
» Messages can also be filtered using the filter option.

» Specific colors can be chosen for each type of message.

> Only specified messages are acquired and displayed in the message monitor
window for real time acknowledgement of the occurrence of these messages.

Mark for a new message
Cisplay number

Message number
/ /Message oocurrence date/time / Message

il
@1 3000 20010420 17:10:44 FCSO1 FB R0t MNODEO! UNITO1 SLOTO1  Device Eror

2 3002 20010420 150322 FCSO1 FB ARIot MODEO1 UNTG2 SLOTO1 Device Recover

Figure: Message display area of Message monitor window.

6.4.1 Message Format

¢+ Mark for a new message -This mark is added to an unacknowledged message. The
mark goes off upon acknowledgement of the message in the message monitor window.

¢ Display Number -The numbers are displayed in the ascending order starting with 1.

¢ Message number-This number is used to identify the message, which is pre-defined
by the system.

¢+ Message occurrence date/time-The date and time when the message occurred is
displayed.

¢+ Message-A message is displayed in colors specified and registered by the user.
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6.4.2 Soft keys Function

B

Prints out all displayed messages.

&

This button acknowledges all unread messages displayed at one time. Note that
equalization with other HIS will not take place as this is specific to the HIS.

il

This button maintains a displayed message for five seconds without updating it.
Click this button again to update the displayed message.

=

This button calls up the Filter dialog box. The Filter dialog box is used to specify
the filter conditions for displaying a message for a specific control station or an
arbitrary message in the Message Monitor window. The specified filter conditions
are displayed on the status bar in the Message Monitor window.

=
Station range
= Al

" FCS IFCSD1 o 'rI

" My Station

Strings
[T walidate

Figure: Filter Dialog Box
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|

The Message Registration dialog box is used to register the type of a message to
be displayed in the Message Monitor window and the number of messages to be
stored.

x
M aimum Murnber OF Line: |-I 00

Calor

¥ Sequence Messages [yellow =]
[¥ Operation Messages [blue =l
[V Field Bus Messages [cyan ~|
[~ Al Messages | vahite |
V' Details

ok | cancel | Apply |
Details

First Category Second Third Category Color

1] | I | white v
2| | | | white hd
3 | | | Iwhite ~
4 | | | |white ~
5 | | | [white ~
6 | | | | white -
7 | [ [wwhite ~
8| | | [white =

Figure: Message Registration in Message Monitor Window
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Details of Message Registration Window

¢+ Maximum Number of Line - The number of messages to be stored in the Message
Monitor window is specified. Up to 200 messages can be stored, with the default
setting being 100.

¢+ Message Types and Color -The message types and colors to be displayed in the
Message Monitor window are specified. A display color for each type of a message
can be specified.

Of messages stored in the historical message save file, the following types of
messages can be displayed in the Message Monitor window.

Note that selecting all types of messages takes up the entire buffer. It is
recommended not to select all types of messages during normal operation.

* Sequence Messages -Messages for the sequence control such as operation guide
messages, print messages, etc are displayed.

* Operation Messages —Messages related to process and batch operation records are
displayed.

* Field Bus Messages -Messages related to the field bus are displayed.
* All Messages -All messages that have occurred are displayed.

* Details -In [Details], messages are classified into the First, Second, and Third
categories. Sequence messages can be classified into these categories.
&

PILL FLOW CONTROLLER i . B

L

sy
alds

m

Qe 3/14/2007 11:32

A
{rlJ}‘NAME‘[QjJ

FEIED

Header Measage =l
11601 3/14 11:23:37 aw
11601 3/ 11206 A
3101 3/14 112307 an
4 1101 3/14 11:23:07 av
5 1101 314 112507 &
§ 1106 3/14 11:23:04 an
71102 314 112504 A
B 1601 3/14 11:22:39 &
91101 3/14 11:22:48 aw

Figure: Example of Message Monitor Window
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6.5 USER LOGIN

e | This button calls up the User-In dialog box.

From the User-In dialog box registering or changing passwords, switching
users (user-in), users log-out, and shutting down Windows can be done.

EY.

User Information

gﬂ User  TESTUSER(TEST function User)
= Group DEFGRP(Default User Group ALL)
. Since  11/7/2008 5:23 PM

User Name j

1 Password ‘

UserIn User Out ‘ Cancel ‘

Shut Down

Figure: User-In-Dialog Box
The figure above shows an example of the User-In dialog box. The details of this
window are,

¢ User information - The user name, user group, and the time when the user currently
performing operation and monitoring logged in are displayed.

¢ Change Password -This is used when changing a password. Up to 32 single-byte
alphanumeric characters may be entered as a password.

¢ User In -A user logs in with the user name entered in the User-In dialog box.
¢ User Out-The user with the user name entered in the User-In dialog box logs out.

¢ Shut Down -This is used to shut down Windows. This button is displayed when the
user has logged in with the privilege level S3 (ENG User).
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6.5.1 Different Types of Users: There are three users created when the Operation
and Monitoring function is loaded. They are,

i) OFF USER

i) ON USER

iiii) ENG USER.

iv) TEST USER - When the virtual test function is started, the user is test user.

These users are categorized in the order of their privileges; the OFF USER has the
least privilege while the ENG USER has all the privileges.

The default user when the operation and monitoring function starts or when any user
logs out is the OFF USER.
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6.5.2 Security Levels

Security level is assigned to an instrument when it is created in the engineering
builder. There are 8 security levels.

Tuning Parameters are displayed with = or: depending on the security level.
Parameters displayed with = can be changed in the current key position.
Parameters displayed with: cannot be changed in the current key position.

The table explains the permissions that are associated with different security levels.

KEY POSITION/ MONITORING]| OPERATION
ACCESS LEVEL FACEPLATE DISPLAY FACEPLATE OPERATIONS,
PROCESS DATA INPUT
OPERATIONS
OFF ON ENG OFF ON ENG
1 (o] o (o} (o} (o} o
2 0 o (o} *1 (o} o
3 o] o (o} *2 [} 0
4 (o] o (o} X o o
5 (o] o (o} X X X
6 X o] (o} X X o]
7 X X (o} X X X
8 X X X X b.¢ X
O :Can be executed
X : Cannot be executed

*1 : Only the PV alarm settings, SV, MV and block mode can be
changed

* 2 : Only the SV, MV and block mode can be changed

Figure: Different Security Levels

Details of Security Levels

The three columns under the Monitoring / Faceplate display indicate whether the
instrument can be monitored with respect to each security level and user login.

The next three columns under the operations display indicates the extent to which
the instrument parameters can be changed with respect to the security level and
user login.
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6.5.3 Importance Levels
The tag mark signifies the importance of an instrument to the Operator.

Importance level is assigned to an instrument when it is created in the engineering
builder.

CGO00S IMPORTANCE LEYEL

& v| Vw| &

INr-1
INPORTANCE 1

INP-2
IMPOLTANCE 2

IMp-2
IMPORTANCE 2

INr-4
INPORTANCE <

INP-5
INPORTANCE &

IMP-&
IMPORTANCE &

nr-7
INPORTANCE 7

INP-2
INPORTANCE 2

00,0

0.0

B0 0

40,0

0.0

00,0

0.0

ED. 0

40,10

0.0

1000

E1N]

(1N]

4.0

.0

n.a

Lon.0

00,0

0.0

1000

E1N]

(1N]

4.0

.0

n.a

1o,

0.0

B0

40,0

tn.0

00,0

0.0

B0 0

40,0

0.0

0.0

¢

¢

¢

¢

Figure: Example of Importance Levels

There are 8 important levels.

1 - Important tag with confirmation 5 - Important tag without confirmation

2 - General tag without confirmation 6 - General tag with confirmation
3 - Auxillary tag -I without Confirmation 7 - Auxillary tag —| with Confirmation

4 - Auxillary tag Il without Confirmation 8 - Auxillary tag -Il with Confirmation
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6.6 Window Call Menu

This window is used to call windows on the HIS.

=

This is the short cut menu for any type of the windows present.

| = ==l =2l i el O] 22 2
Ouerview

Lo

— :ﬁ: Process Alarm
Operation Guide
F S Ccontrol

2|€ Tuning
A Trend

[ﬁ Graphic
s¥s System Status Display

Vi

I:‘l__,_:] Process Report
Historical Report
= Image

% Archive/Retrieve. ..

@ Logging Report Package
I m Recipe VUiew

[#E] activate System Uiew

Figure: Window Call Menu
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6.7 Operation Menu Key

~==="| This window is to call Left window, Right Window, Upper Window, Recall
E' windows back wards and Recall windows forward.

NAME input window can also be called from this window.

Sl Edee @
| 4 Left
! |-T-| Upper

+, Right

|
Previous History

| =l Next History

NAME Name Input

Figure: Operation Call Menu
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6.7.1 Description of the Items of the Operation Menu Window

Description

Call up hierarchy windows of the active window in ascending order and in the order specified in
the window hierarchy definiton.

Call up the upper window of the active window.

Call up hierarchy windows of the active window in descending order and in the order spacified In
the window hierarchy definiton.

Display the previously displayed windows one at a ime. The windows are displayed going
backward starting with the current window, in the reverse order they ware called up. Upto

30 of the praviously displayed windows can be displayed.

In full screen mode, only primary windows can ba retrieved. In windows moda, all windows can
be rafrieved. Pushing this button when the latest callad window is being displayed, it retums to
display the window right before the current window I called.

(@]

Display the previously displayed windows one at a ime. The windows are displayed going
forward starting with a previously displayed window, in the order they were called up. Up to 30 of
the previously displayed windows can be displayed.

Call up the Name Input dialog.
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6.8 Preset Menu

This window can be used to carry out various functions that are defined in the
Preset Menu option in the HIS Setup menu.

‘

> In the preset menu, the user can register the windows to be called up as
predefined windows.

> To register the preset windows, HIS set-up window in the system maintenance
is used.

> This is a useful to display the most common displayed windows by the operator.
A maximum of 16 preset windows can be registered.

> The figure below shows an example of a pull-down preset window menu.

Ejé TK-801 GR

A~ TK-861 TREND
rm‘ Process Report

5¥5 System Status

Figure: Example of Preset Menu

6.9 Circulate

@ This window is to switch between engineering windows and the operation
windows on the HIS if they are opened simultaneously.

6.10 Clear Screen

72 This command when enabled clears all the windows that are opened except
=< system view and any engineering builders.
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6.11 Buzzer Reset

m\ This command resets the alarms sound when any alarms occur.

6.12 Hard Copy

I:;I:F"-f\ This command when enabled saves the screen in the specified location defined
by the user.

6.13 Window Name Input

This button calls up the name input dialog. In the name input dialog, the desired
window can be called up by entering the window name or tag name and specify
the FCS Station, where the tag is from.

HALE

6.13.1 Input Format in the Name Input Dialog Box

The following is the input format used when calling up windows from the name input
dialog box:

Window name {AFunction type} {ADisplay size} {A=Display position}

The brackets must be omitted.

A Indicates a space.

Click [OK] button after entry, the window corresponding to the name entered displays.

¢ Function Type - The function type such as TUN, TABLE, LOGIC, DRAW etc. can be
specified to display the tuning window, sequence table, logic chart and control
drawing respectively of the specified tag name.
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¢ Display Size -The display size that can be specified are: -SL is large size, -SM is
medium size, -SC is special size.

+ Format of the Display Position -The display position of the called window can be
specified beforehand.

The display position is specified using X and Y coordinate. The specification range
falls within 0 to 32767. The window display position is specified in the format given
below.

=+X coordinate +Y coordinate

X coordinate of the display position: The X coordinates of the window when the left
edge of the screen is set as the origin.

Y coordinates of the display position: The Y coordinates of the window when the upper
edge of the screen is set as the origin.

For instance, when “=+200+100” is specified, the display position of the window will be
as shown in the fig.

Display Sizes of Windows

In the full-screen mode and window mode, the display size of the operation and
monitoring window is indicated as a ratio to the display as shown below.

The sizes are not affected by the resolution of the display.

Full-Screen Mode
When the large (-SL) size is specified: 100% (display as the primary window)
When the medium (-SM) size is specified: 50% (displayed as an auxiliary window)

When the special size (-SC) size is specified: Varies with the design of objects in the
window (displayed as an auxiliary window).’
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Window Mode

When the large (-SL) size is specified: 80%

When the medium (-SM) size is specified: 50%

When the special (-SC) size is specified: Varies with the design of objects in the

window.

6.13.2 Summary of Using Name Input dialog Box

NAME INPUT:

TAGNUMBER : Displays the instrument faceplate window
TAGNUMBER TUN : Displays the Tuning window of the instrument
TAGNUMBER TUN -SM : Displays the Medium size Tuning window of the
instrument

TAGNUMBER DRAW : Displays the control drawing of the instrument
TAGNUMBER DRAW -SM : Displays the medium size control drawing window of
the instrument

TAGNUMBER TABLE : Displays the sequence table window

(The instrument should be of model ST16)

TAGNUMBER TABLE -SM : Displays the medium size sequence table window
TAGNUMBER LOGIC : Displays the logic chart window

(The instrument should be of model LC64)

TAGNUMBER LOGIC -SM : Displays the medium size logic chart window
WINDOWNAME -SL : Displays the large size window

WINDOWNAME - SM : Displays the medium size window

TE Y109JA01-3KFD



233

6.14 Navigator Window

- In the operation and monitoring function, the window configuration can be
drhk displayed hierarchically by predefining it in the system builder. This is done in
h_d the navigator window.

> The user can grasp the architecture of the windows used in the system at a
glance in the navigator window. This is a system-defined window and is
automatically generated as the window hierarchy configured in the system
builder.

> Each of the various operation and monitoring windows can be called up by
selecting one of the window names displayed in the navigator window.

> The figure below shows an example of a navigator window.

\r r_|u

82 §E

w‘uma‘@

B o 11/8/2008 7:0¢

Mcsmm Fail | B

F¥ Navigator \USER |

95 Enal
Name Comments Type

- 8 sysTem lcaont Control
A Berooot Graphic
8 .06 Bllovoont Overvie

LE 5 MTG0101 Biock:01 Group:01 Trend
5 ATGO201 Biock:02 Group:01 Trend
= MTGO301 Biock:03 Group:01 Trend
S MTG0401 Biock:04 Group:01 Trend

WSRO sy Bok(SGopl  Tend
OSFF002  |wmgnt  BockGeGoplt Tend
fl sFrcsois [miTeoron Bock07 Group:01 ~ Trend
SFRCS0104  [PMITGOR01 Biock:08 Group:01 Trend
MR

PRODUCT

Figure: Typical Navigator Window
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6.14.1 Components of Navigator Window

Tl Navigator \USER

|8 @] &8

=

This button specifies to display or hide the Navigator window.

¢+ When the pin is erected
The Navigator window is always visible. The Navigator window does not
close when other windows called up.

¢+ When the pin is lying down
The Navigator window closes automatically when another window is called

up.

—_il

This button calls up the window that has been selected in the window hierarchy
display area. This button cannot be operated unless a window is selected.

When this button is pressed down, the window called up from the Navigator
window is displayed in its default size (normally this is a large size, or the saved
window size if the size was saved). When a window saved as a part of a window
set is called up, the window set is displayed.

=
When this button is pressed down, the window called up from the Navigator
window is displayed in large size. Even if the called window is saved as a part of

a window set, only the selected window is displayed.

=
When this button is pressed down, the window called up from the Navigator
window is displayed in medium size. Even if the called window is saved as a part
of a window set, only the selected window will be displayed.

This button displays the window hierarchy with the currently active window being
the reference window.
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6.15 Tool Box
This button calls up the toolbox.

The toolbox is a window that contains the buttons for calling up various
operation and monitoring windows. It is always displayed in the front of the system
message window.

4
e
1%

Tool Box

S

ﬁ?

k]
HELP | >

B S+ RCIBIH AR BEEE

Figure: Tool Box
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6.15.1 Table describing various Items of the Tool Box

Button Description

Spacifies whether to display or hide the Toolbox.
Q] |+ When the pin Is active

The Toolbox Is always visible. The Toolbox does not close without C|EIS||'IQ operation.
== | When the pin Is not active

The Toolbox closes after a single button operation,

5| |Calls up the System Status Overview window,

wee|  [Calls up the Help dialog for the active operation and monitoring window.

Calls up the Process Alarm window.

#

&

Calls up the Operation Guide window.

Calls up the Graphic window with control attributes.

Calls up the Tuning window.

Calls up the Trend windaow.

Q2] [#] |l

Calls up the Graphic window with graphic attibutes.

Calls up the Process Report window.

<7

ol

Calls up the Historical Message Report window.
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Table describing various Items of the Tool Box

Button Description

Calls up the hierarchy window of the active window In ascending order and in the order specified
In the window hierarchy definfion.

=]

Calls up the upper windows of the active window,

Calls up the hierarchy window of the active window in descending order and in the order specified
in the window hierarchy definition.

Calls up the Graphic window that has the process overview attribute,

Savas the currently displayed operation and monitoring window group as a dynamic window set.
An“M" follows the name of the operation and monitoring windows saved as a window set If It is
a primary window and “S" follows If it is an auxiliary window.

& || =3

Deletes the currently set dynamic window set.

Calls up the image window,

Switches the active window In sequence, when multiple operation and monitoring windows are
displayed.

EH | =] | =] | [

Calls up the active operation and menitoring window in a large size window.

Calls up the active operation and monitoring window in @ medium size window.

L
[
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7. PROCESS REPORT
HISTORICAL REPORT
&
SYSTEM STATUS OVERVIEW
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Objective: This Chapter handles

¢ Process and Historical Report Windows
e System Status Overview

7.0 Process and Historical Report Windows

The HIS is provided with the following two windows for confirming the present and
historical process status.

¢ Process Report Window: In the process report window, the current status of the

function blocks, Digital inputs and outputs are displayed

¢ Historical Report Window: In the historical message report window, alarm,
messages and operation record logged in the hard disk are displayed.

7.1 Process Report Window

Process report window displays an overview of the control station process status. The
process report is to collect information on the system operating status and displays it
in a window or prints to a printer depending on the user’s request. The current status
will be displayed or printed.

The following two types of reports are available in the Process Report window.

¢ Tag report

¢ 1/O report

The Process status window can be displayed using the toolbox.

i 5
|9 (BB v 52| @] S [l A 53] Tl B | ] 13 0 8] B G| |

t Click To view Process Report Window

Figure: To call a Process Report Window
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7.1.1 Components of Process Report Window

Using the toolbar of the Process Report window, the user can switch the display
between the tag report and the 1/0 report, or print out the most recent status of the
reports that are displayed.

Both the tag report and 1/0 report come with their own search dialogs, in which the
search conditions such as the station name or the element type can be entered

02 #5]5] H|E]e| ] @]

FCs0101 ERIGHT Control

4 PR Process Report

=

o

ar

@ & |4
Figure: Components of Process Report Window

==

ﬁ; Print: This button prints out the most recent status of the report that is
displayed.

v \ Acknowledge: This function is disabled in the Process report window.

&' Tag Search: This button displays the tag reports that meet the search
conditions set in the tag report search dialog box.

The tab strip selected in the tag report search dialog box will be the object of
the SEARCH.

The status and values displayed are at the requested time and does not dynamically
update. Clicking the button again, the tag report displays the updated report with the
same conditions.
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242

x4
DEFAULT | SHEET1 | SHEET2 | SHEET3| SHEET4|
Range Element Type - State
 User Group Al (O |
= Al " Specitied Element  Alarm
(" Station Specification [ Function Bloc) " Specified Alam
= I Annunciator |7
1—_| = Common Site! |_
- I Processi/i
€ Equipment e C ADF
] = Lo
I _J " Operation Mark
—Tag — Arbitrary Character
" User-Defined Tag [ Asbitrary Character
= Al Tags |
” Specified Tag |
L
Process Value of Tag Item
| ltem Name |
[TI Cancel ] Resst Save As

Figure: Tag report search dialog of Process report window

There are five search tab strips in tag report search dialog box. Once the search
conditions are set, it will not be erased.

Therefore, it is convenient to set frequently used search conditions.
If the sheet is not selected, default search conditions are searched for.

The search conditions such as “range”, “element type” , “state” etc are considered
AND conditions and the search is performed based on the same.
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7.1.2 1/0 Report Search and Display

In the I/0 report, the I/O status is displayed as a digital value for each element. An |/O
report can be searched by station name or element type.

The following elements can be the objects of an I/O report:

¢ Annunciator (%AN)

¢ Common switch (%SW)

¢ Communication /O (%WB)
¢ Process 110 (%Z2)

The 1/0 report search is done using the I/0 Report Search dialog box.

| &l Report Search Dialog Box

> The station name or element type of the control station can be set as the search
conditions for the 1/0 report in the I/0 Report Search dialog box.

> Click the [OK] button after setting search conditions to start the search. The
results of the search will be displayed in the Process Report window.

> Also, the search conditions set at the time the 1/0 Report Search dialog box is
closed with the [OK] button will be used for the search conditions the next time
the 1/0 report is displayed.

B W &
IO Report Search Dialog LE

Subject Station |FCSD1 01 ﬂ

Element Seed
[ Annunciator

Common Switch

~
i@ Process /O
i Communication [0
~

Global Switch

DK, CAMCEL

Figure: I1/0 Report Search Dialog
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ﬁ I/0 Report Display

The results of the search in the I/O Report Search dialog box are displayed in the
Process Report window (I/O report). When the data is ON, “1” is displayed.

When the data is OFF, “.” (Period) is displayed. Data is periodically refreshed in the I/0

report display.

ERARN

Tag Nate ‘Tag Comment ‘Alarm ‘Current Value ‘Mode ‘Operatio... ‘System Tag Name
11| 0 LBW020150101
77100 HR MAN .BLO3215010101
TI100 HR 0.0 %  AUT .BLO3225010101
TT200 HR MAN .BLO3235010101
77300 HR WAN .BL03245010101
17400 HR VAN .BL03258010101
77500 HR VAN .BL03265010101
TT600 HR VAN .BL03275010101
77700 HR VAN .BLO3Z285010101
TT800 HR VAN .BL03255010101
TI200 HR 0.0 %  AUT .BL03308010101
TI300 HR 0.0 %  AUT .BL0O3315010101
TI400 HR 0.0 %  AUT .BL03325010101
TI500 HR 0.0 %  AUT .BL03335010101
TI600 HR 0.0 %  AUT .BL03345010101
11700 HR 0.0 %  AUT .BL03358010101
TIB00 HR 0.0%  AUT .BL0O3365010101
LC100 HR 0.0%  MAN .BL03375010101

Figure: Example of Process Report Window
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7.2 Historical Message Report Window

» The Historical Message Report window displays an overview of historical
messages such as the history of each alarm message type or the operator’s
operation history.

> All the events and operations done on the system are recorded in the History.
Historical Message Report stores the Process Alarms, Annunciator Messages,
and Operator Guide Messages Operation Record.

» The historical message report can retrieve process alarms or the operation
history stored within the HIS and display or print messages related to all types
of events related to the system or a process that occurred in the past.

> A historical message can be retrieved and displayed by specifying message
type, station name and tag name.

o

@ HELP Dll = |9If|ﬁﬂ|[i‘h|rlfl|@||1h|r?||rﬁ|# |@|E [&Eﬁ_’”@ﬂl

T Click to View Historical Report

7.2.1 Components of Historical Message Report Window

The Historical Message Report window consists of a menu bar, toolbar, report display
area and status bar.

Menu Bar in the Historical Message Report Window : The menu bar of the Historical
Message Report window consists of the same menu items as toolbar buttons and the
ones that modify printer settings and window display style.
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Toolbar of the Historical Message Report Window
Operating the toolbar of the Historical Message Report window, the user can specify

filter conditions for the historical message to be displayed and print out the current
report.

=] B B

#o Y

Figure: Toolbar of Historical Message Report Window

—N

Lav
This button calls up the File Select dialog box. This is the same as [Open] in
the File menu. Historical messages are saved separately according to the message
type.

In the file selection dialog box, the user can select the type of historical message to
display, a folder name can be specified when saving a historical message file into a
folder other than the standard folder.

File Type

|

(™ Enginesring History

(" Operation Monitoring Message

Directory

(* Standard
(" Specify Directory

ok Cancel I

Figure: File select dialog of Historical Message Window.
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=
5 This button prints out all historical messages retrieved. It is the same as [Print]
in the File menu.

&
This button refreshes the displayed historical messages to the latest status. It
is the same as [Redraw] in the View menu.

|

= . This button calls up the search dialog box for setting the search conditions. It is
the same as [Find] in the Edit menu.

I
u This button aborts the historical message search being executed. This button
can
be used after the search is begun. It is the same function as [Pause] in the Edit menu.

E‘ This button outputs the currently displayed historical message to afile. It is the
same as [Save] in the File menu.

Clicking this button calls up the following dialog box. Specify a file name and a storage
location, and then click the [Save] button to output the historical message to the
specified text file in the CSV format.

If the total number of the messages exceeds 65,536 when output to a file in the CSV
format, MS Excel cannot read them. The following dialog box is called up at the point
the total number of the messages exceeds 65,536 when output:

[BKHHistView ]
tems stored reach Maximum limit for M5 Excel.
Continue with saving?

[ Yes || Ho |

Selecting [Yes] continues on to output all messages to the specified file.

Selecting [No] outputs up to 65,536 messages to the specified file.
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7.2.2 Searching For a Historical Message

Use the Search dialog box to set the historical message search conditions. The items
shown below can be used as keywords for a search in the HIS historical message
report.

¢ Specifying a time interval using date and time
¢ Specifying message type

¢ Specifying message origin

¢ Specifying user name

¢ Specifying arbitrary character

Each of the search conditions is set in the Search dialog box. In the Report Search
dialog box, there are five tabs to set up search conditions. Select the tab to set for
each search item.

earch |

Occunence Source | User I Arbitiary Character I -
Date | Message Twpe | [ Diection
" Backward
Al % Foward
{+ Specified Date
11212 = 1525
between |2uu 2n2 = |525 = .
and  [200112/12 = |15:25;| Al
=l =l
¥ Search

" Past I--'| ﬂ['h..-h j

Search I Cancel |

Figure: Search dialog to search Historical Messages
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] Historical Report - [Dperation and Monitoring Message]
(] Fle Edt View Window Help

=18]X]
=8|

@8 d gt

Message No |Date

|Message Text

1101
1106
1102
1101
1106
1102
1101
1106
1102
1101
1106
1104
1102
1102
1101
1101
1103
1104
1103
1101
1102
1101

8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/3/2004
8/2/2004
8/2/2004
8/2/2004
8/2/2004
8/2/2004
8/2/2004

10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
10:
125:50 PM
124:50 PM
123:53 ™
122:00 PM
122:09 M
121:51 M

28
27:02

£

EEEEEEREEEEREREEEEER

LIc-111 Py = 20.0
LIC-111 R

LIC-111 Py = 20,0
LIc-111 PV = 20.0
LIC-111 R

LIc-111 Py = 20.0
LIC-111 PV = Z0.0
LIC-111 R

LIc-111 Py = 20.0
LIC-111 PV = 20.0
LIc-111 R

LICc-111 wy = 100.0
LIC-111 PV = 20,0
LIc-111 Py = 20.0
FIc-111 Py = 55.0
LIc-111 Yy = i0.0
LICc-111 wy = 80.0
LIC-111 My = 2.1
LIc-111 Moo= 13.6
LIC-111 Py = 55.0
LIc-111 Py = 53.0
LIc-111 PV = 53.0

Figure: Example of Historical Report

o R oD o i ofT obT ol oI o0 b

Recover

Recover

Recover

Rezover
Recover
Recover

Recover

Recover
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7.3 System Status Overview Window

> The System Status Overview window displays an overview of the system status
of the control buses in the domain.

> The System Status Overview window displays the status of all stations and the
communication buses in the V/VL net comprising the system. The status of the
connected stations and the V/VL net may be visually confirmed by icon displays.

> Also, other system maintenance windows may be called up from this window.

The figure below shows an example of the System Status Overview window.

)| | | EE| B e | 27| @A o]

FCSO101 Batch Manager Ready

| Sl =] S| Sl s

HIS Setup
|Doma1n o1 4J V’netl V net?2

—| il - 1 - 1

| 1 ' 1 ' 1 1
1 i 1 1 1 ! 1 !
! ! 1 1 1 ! 1 !
' ' ' ' ' '

L2 L ——_a L —— 4 L —— 4

FCSOlOFCSOlOFCSOlOFCSOlO4

i | i | | i | | r-———n | i |

1 1 1 ' 1 1 1 ' 1 ' 1

1 ! 1 ! 1 ! 1 ! 1 ! 1 1 1 ! 1 !

1 ! 1 ! 1 1 1 1 1 1 1 1 1 1 1 1

' ' ' ' ' ' '

L _—_4 L __ 1 L —_ 1 L _—_1 L __ 1 | L _ 1 L —_ 1
i | i | | i | | r-———n | i |

1 ! 1 1 1 ' 1 1 ' 1 1 '

1 ! 1 ! 1 1 1 1 1 1 1 1 1 1 1 1

1 ! 1 ! 1 1 1 1 1 1 1 1 1 1 1 1

' ' ' ' ' ' ' ' ' '
L _—_4 L __ 1 L —_ 1 L _—_1 L __ 1 | L _ 1 L —_ 1
i | i | | i | | r-———n | i |

1 ! 1 1 1 ' 1 1 ' 1 1 '

1 ! 1 ! 1 1 1 1 1 1 1 1 1 1 1 1

1 ! 1 ! 1 ! 1 ! 1 ! 1 1 1 ! 1 !

' ' ' ' ' ' ' ' ' '
L _—_4 L __ 1 L —_ 1 L _—_1 L __ 1 | L _ 1 L —_ 1
i | i | | i | | r-———n | i |

1 ! 1 1 1 ' 1 1 ' 1 1 '

1 ! 1 ! 1 ! 1 ! 1 ! 1 1 1 ! 1 !

1 ! 1 ! 1 1 1 1 1 1 1 1 1 1 1 1

' ' ' ' ' ' ' ' ' '
L _—_4 L __ 1 L —_ 1 L _—_1 L __ 1 | L _ 1 L —_ 1
[ r-———" r--——" r-——=—71 r-———7 [ r-——=—"1 r-——=—"
I 0 I 0 I 0 1 0 I 0 I 0 1 0 I U
I ! I ! I ! 1 ! I ! I ! 1 ! I !
I I | I | I 1 I | I I I 1 1 I 1
' 1 ' 1 ' 1 ' 1 ' 1 ' 1 ' 1 ' 1
Lo d Lo d Losssd Lo d Lossos d Lo d Lo d Lo d
[ r-———" r--——" r-——=—71 r-———7 [ r-——=—"1 r-——=—"
I 0 I 0 I 0 1 0 I 0 I 0 1 0 I U
1 ! 1 ! 1 ! 1 ! 1 ! 1 ! 1 ! 1 1
I ! I ! I ! 1 ! I ! I ! 1 ! I !
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 1
L ——_ 1 L ——_ 1 L ——_ 1 L ——_1 L ——_ 1 L ——_ 1 L ——_1 L ——_1
[ | [ [ | r-——=" [ [ |

I ! I ! I ! 1 ! I ! | 1

I ! I ! I ! 1 ! I ! I !

I ! I ! I ! 1 ! I ! I !

' 1 ' 1 ' 1 ' 1 ' 1 ' 1

Lo d Lo d Losssd Lo d Lossos d Lo d

TTT A 7~ T A o

Figure: System Status Overview Window
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7.3.1 Components of System Status Overview Window

The System Status Overview window consists of a toolbar and a status display area.

Toolbar of the System Status Overview Window

Using the toolbar of the System Status Overview window, the user can call up
windows from the other system maintenance windows or change the display format of
the system status overview.

’ .50 System Status Overview

| 2o 2)mlE] &

ti ) ElE] G

‘TRG |Domain:01 vHOV netl ‘OV net2 |

Figure: Toolbar of System status Overview Window

1

This button calls up the System Alarm window, in which the contents of alarms

can be acknowledged. The button status indicates the status of system alarm
message occurrence.

¢ Flash in red:
System alarm messages have occurred whose contents have not been
acknowledged yet.

¢+ Constant red:
System alarm messages have occurred whose contents have already been
acknowledged.

+ Normal color:
No system alarm messages.
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This button calls up the HIS Setup window.

>

This button calls up the Time adjust wndow.

When this button is pressed down, the system status overview is shown in a List
(text format). To return to the icon display, set the button to the original state.

5

This button calls up System Overview window of the bus converter connected
destination.

This button cannot be used In the System Status Overview Display window.

(7]
v
This button cannot be used in the System Status Overview Display window.

G
This button calls up the System Report dialog, which displays the system
information. The contents of the dialog display can be printed or output to a file.

P>

This button cannot be used in the System Status Overview Display window.

&

This button cannot be used in the System Status Overview Display window.
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This button cannot be used in the System Status Overview Display window.

L]
This button calls up the Touch Target Maintenance dialog box.
This button is displayed on the console type HIS.

This button calls up the V net Setup dialog box.
This button is displayed on the console type HIS.

This button calls up the HIS Status Display window for the current station.
This button is displayed on the console type HIS.
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FCS0101 Batch Manager Ready

11/15/2008 7:25 PN

bl

# .5F FCS0101 Station Status Dislay

#3005

TRG Domain:01 +|@V netl V net?
FCS0101

Station No: 1
Type :AFFO0D

Revision :R3.08.00
Generation:
9/14/2008 12:37 PM

CPU Idle Time: Osec
Comm Load Ave: 0%
Cur: 0%
Test Mode  :ON
ControlStatus:RUN

Comm I/0

Figure: FCS Status Display Window

- oK

Not Ready
I\ 5tand-By
| Control
Hard Ready
Maintenance
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The display shows the status of card in a Field Control Station. Select each node to
display the status of individual cards placed in the respective node. The card color

coding is also indicated on the screen.

0 :‘Q’: jﬂﬁfﬂ E{@»NAME@ Z I

11/15/2008 7:27 PM

FCS0101 Batch Manager Ready v =i =
LGk —
TRG Domain:01 ~/@V netl net?| Comment |
(12345678

FCS0101

Station No: 1
Type :AFF50D

Revision :R3.08.00
Generation:
9/14/2008 12:37 PM

CPU Idle Time: 0Osec

Comm Load Ave: 0%
Cur: 0%

Test Mode :ON

ControlStatus:RUN Click on PSU to view
IOM Window

Comm I/0

Cloge

Figure: FCS Status Display Window with IOM Status
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8. HIS SETUP
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8.0 HIS SETUP

The HIS Setup window displays station information and operating environment for the
HIS. The operating window allows user to set window size, printer settings, screen
mode setting, and operation/monitoring function specific settings. All the HIS related
settings can be performed using this HIS setup window.

The different methods of logging into the HIS SETUP window are from
i) Soft keys of Graphics Window

i) Panel Set
iii) Name Input Dialog Box (Name_, .SH _, OK)

A

L]
A ()

NAME

Vi
LTald
LIE

$6Q §85 2 Ho=d 08 ~ !
51021 S10-21 BLOCK NR v E

Input Window Name X

i

Al Foders (Opened Flder:FLST0
- (] SYSTEMVIEW Nae [ Type  Hodied |
- (] HEARX
] COMON
7] BATCH
» 3 FLS0i01
v ] Fs0m
7] Ho0T24
¢ TRG

Figure: HIS SETUP Window from Name Input Dialog Box
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HIS SETUP Window

E.SH HIS Setup @‘

Freset Menu ] E qualize ] Function Keys ] Operation Mark. ] tultimedia ] Long-Term ]
Euternal Recorder ] arC ] REFORT ] Process Managemnent ] b uiltiple-t oritor ]
Station l Fririker ] Buzzer ] Dizplay ] Window Switching ] M avigator ] 2 l

Project TRz
Station Name :HIB0164

Type  :PC (PC)

Address:01-64

Comment :
0% :WMindows XP Professional (5.1.2600:5ervice Pack 2)
OPEE Pevision:0.0

Port :COM1

| Emulate Function Key [You have to restart HIS ) Mumber of Tags |32|:||][| j

[Reboot computer required.]

Pritat | Impart Export ‘

k. ‘ Carcel | ‘ Help

Figure : HIS SETUP Window
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Details of HIS SETUP

8.1 Station

The station Name, Station Address, HIS Software Revisions are displayed in the
station tab

& .SH HIS Setup X

Prezet Menu ] Equalize ] Function F.eys ] Operation kark ] Multimedia ] Long-Term ]

sragl A ecorder ] arPC l REPORT l Process banagement ] kultiple-td anitor ]
l Frinter l Buzzer ] Dizplay l Winidow Switchirig l M awigatar ] Alarm ]

Project TR
Station Name SHISO1G4

Type SPC (PC)

Address:01-54

Commert. -
0% :Windows XP Professional (5. 1.Z600:5erwvice Pack £)
OFEE Bewvision:0.0

Port :COM1

[ Emulate Function Key [You have ta restart HIS. ] Murmber of Tags |32|:||:||:| j

[Reboot computer required. ]

Prir | [ mport E wpuort |

aF. Cancel | Help

Figure: Station Tab of HIS SETUP

TE Y109JA01-3KFD



261

Emulate Function Key

The functions for the 64 function keys of the HIS operation keyboard are executable
from the designated shortcut keys on the standard keyboard of PC.

In order to use shortcut keys, these functions must be assigned to the corresponding
function keys on the HIS operation keyboard and the option for enabling the shortcut
keys are checked on the Station tab of HIS Setup window.

When changing the option for enabling the shortcut keys, it is necessary to restart HIS
console to enable the new settings. To restart the HIS console, log-out Windows and
logon again is required.

Number of Tag

The user can select the number of user-defined tags and windows to be monitored
according to the scale of the project.

When the expansion package for operation and monitoring is applied, one million or
500 thousands can be chosen as the number of tags to be handled.

Print

The following contents may be printed out from the Station tab. The properties can be
set on the dialog box displayed after clicking [Print] button.

. Function key assignment

e« Operation Mark

« Trend display assignment

e« Graphic window with control attributes
. Multimedia

. External recorder settings

The above contents are output via the printer defined as [PRT] on HIS setup printer
tab.

Import Button
This button is used when incorporating items set in HIS Setup windows for other HIS.

When importing HIS settings, select the file in which the data to be extracted is stored
in the dialog called up by clicking on the [Import] button in the Station tab.

HIS Settings Export Button

This button is used to save the items set in the HIS Setting window to afile.
Click on the [Export] button in the Station tab to display a dialog box, and specify the
name of the saved file. The items saved by this operation can be imported by other HIS.
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8.2 Printer

In the Printer tab, the printer for printing messages and settings related to output of
screen images are selected.

When there is a printer error, the printer can be switched directly using the HIS
without starting up the builders.

L T aetUp

Message Printer Assignment

Preset Menu ] Equalize ] Function Keys ] Operation Mark \ Muttimedia ] Long-Tem ] Mo
Bdemal Recorder | OFC ] REPORT ] Process Management ] Muttiple-Monitor ] Operation Message Agsignment of Message
Station] Buzzer ] Display 1 Window Switching ] Mavigator 1 Yam 1 Process Alam Message Frinters iz set by Builder,
System Alarm Message
- Message and Report Sequence Message
Dperation Guide Message
Print Printer Name Line Prirt / YPR I
Prit Setup - M3G2
MGt I | «Jrr :
Oriertation—— [~ Font Size &
Msg2 I | s T T |0 P e
* |andscape
[ o ' T 7
i I —-J | System Defau MSG3
msGe [ I ,1] [
msgs I I L] |
MSG4
PRT T ] j Ieszage Printer Assignment
-Hardzopy
v - I Invet Prrt
- 365
Iv Output to Fle | Monochrome Print
0K | Cancel | | Help Close

Figure : Printer Tab of HIS SETUP
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Message Report

To print messages and reports, check [Print] for each message assignment and select
the output printer from the pull-down menu.

The print orientation and font size can also be selected.

With the [message and report] default setting, messages and reports are printed out
when data equivalent of one page is accumulated.

Printing at periodic intervals can also be done by specifying a print wait interval for
the message using the HIS Constants Builder.

MSG1to5

The type of message to be assigned to MSG1 - MSG5 is pre-defined in the HIS
Constants Builder.

The printer that the assigned message is printed to is selected in the Printer tab.

The name of the printer assignable to MSG1 to MSG5 must be up to 63 bytes long. If
the printer name length exceeds this, change the name so that it will fit into 63 bytes.

The total length of the printer and PC names must be up to 63 bytes in remote
operation.

Line Print

Select this for printing one message at a time on a serial printer.

With this unselected, data is printed by the page. This function is displayed with the
line output printer package installed in the HIS.

Print Orientation

Select the orientation of the paper. Note that this setting will be invalid with 1 line print
selected.

With 1 line print selected, the only valid print orientation is [Landscape]. Select the
font size to be printed on paper.
System Default

This is used when resetting the print orientation and font size back to the default
settings.
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Message Printer Assignment

The messages defined in MSG1 to 5§ are displayed. The type of message to be printed
cannot be changed here. Change the message type assignment in the HIS
Constants Builder.

PRT

Select the printer to which the alarm message, process report and historical message
report are output.

Hardcopy

To print the screen image, check [Print] and select the output printer from the pull-
down menu. To print with black and white reversed or monochrome printing, check
the items respectively.

Invert

Prints the screen image to a color printer with only the black and white colors inverted.
Other colors (other than black or white) are printed out as they are.

Monochrome print

The screen image is printed out in black and white.

Output file

Check this to output the screen image to a file. If [Output file] is checked, a bitmap file
(.bmp) is created and stored. This file can be called up and printed out from the image
window.
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8.3 Buzzer

With the HIS, a sound can be generated to inform the operator that a message has
occurred or there is an operation error. Also, the tone and type of sound can be set so
that the type of message generated can be distinguished by the sound.

[E4 .SH HIS Setup B
Preset Menu ] Equalize ] Function Keys ] Operation Marik ] Muttimedia ] Long-Term ]
BExtemal Recorder ] ] ] REFORT ] Process Management ] Multiple-Monitor ]
Station ] Printer l Digplay ] Window Switching ] Navigator ] Alarm ]
Buzzer Assignmert
Alarm Type Tone Mumber  Volume Type Test

System Alam |3E EI: Mir _J_ Mac Repeat | i

Process Alamm High Priority |2‘ﬂ' EI Min —— J_ Max [pepeat =| o) Buzzer Switching

| I R B |
(" Beep

E;%c_;;s Alam Medium |3|3' 3: Min ._ J_. Max |Repeat - ﬂ & Operation Keyboard

- " Sound
Process Alam Recover |D EI Min _J_ Max |Repeat »| (i

Reconfimmation |E 3: Min = J_ Max |Repeat | ) [ Key Click

Mis-Operation |12 EI: Min _J_ Max |Repeat =| i

Operation Guide |1E~ 3 Min —J— Max |Repeat =| i

System Default |

oK e | Poply Help

Figure : Buzzer Tab of HIS Set up
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Buzzer Assignment

The tone and volume of the sound generated when an alarm occurs or during an
operation error can be set for each type of alarm.

Tone number: The tone output is designated by a number. This is valid when
[Operation Keyboard] is selected at [Buzzer Switching].

Volume: This is used when adjusting the volume of the buzzer sound output. No
buzzer sound will be output if the volume is minimized.

When [Beep] or [Sound] is selected at [Buzzer Switching], tuning the volume
can only be set the buzzer either on or off.

Type: Select either repeat sound or notification sound.

Test: This is used to test what kind of sound is output. Click the test button again
to stop the test.

System default

This is used when returning the tone number to the default setting.

Buzzer Switching

Select the device to output the buzzer. This is fixed to the operation keyboard on the
console type HIS.

Beep: The buzzer sound is generated from the HIS.
Operation keyboard: The buzzer sound is generated from the keyboard.
Sound: The buzzer sound is generated from the sound board.

Key Click: Sets whether key/mouse click sound is active or not when the
operation keyboard or the mouse is operated.
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8.4 Display

Settings such as the operation screen mode and toolbar button size are displayed in
the Display tab. The contents of the settings can also be changed.

i .SH HIS Setup X

Preset Menu ] E qualize ] Function K.eys l O peration bark l Multimedia ] Lang-Term ]
Estemal Recorder l arPc ] REFORT ] Process Management l tuiltiple-b oritar ]
Station ] Printer l Buzzer Window Switching ] M avigatar ] dlarm ]
Operation Screen Modelvou have to restart HIS. ) Statuz Digplay without Scaling

" Full Screen Mode | Cantral Drawing

(¢ ‘Window Mode | Logic Chart
=l Fainting Operation |D faultiDouble Click) J

Font Mame Height o FaltiouhE =

Courigr Mew MWestem) |‘|Ei Toolbar Button Size |24:¢24 ﬂ

Courier Mew [&rabic] A |12 . _ :

Courier Mew [Baltic) 14 Window Design — [Wwindows Type -

Courier Mew [Central European)

Courier Mew [Cyrillic) 13 R

Courier Mew [Greek) 20 Vel Enm ez L —=

Courier Mew [Hebrew) 22

Caurier Mew [Turkizh) 24 | Dizplay &l Trend Pen Camment

Courier Mew [Viethamese 26
Courier Mew Mw'estern]
Lucida Conzole [Central Europear
Lucida Conzale [Curillic)

v Context Menus in Graphic 'window

Lucida Conzole [Greek) | Full Color Bitmap in Graphic ‘#indaw
Lucida Conzaole [Turkizh)
Lucida Conzole [Western] b | Change Reconfimation Button Style
Reset to Default W Usze Tooltips for Data lbems
ak. Cancel Help

Figure : Display Tab of HIS SETUP
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Operation Screen Mode
Select the operation screen mode when monitoring.

* Full Screen Mode: When this option is checked, the operation windows will be
displayed in full screen mode.

= Window Mode: When this option is checked, the operation windows will be
displayed as overlapped windows.

When changing the operation screen mode, it is necessary to restart HIS console to
enable the new settings. To restart the HIS console, log-out Windows and logon again
is required.

Font

Select the font for displays in the windows. The fonts displayed here are TrueType
fonts of fixed width. Clicking [System Default] button may return to system default
settings.

Pointing Operation

Select the pointing operation method for using the Operation and Monitoring to select
a touch target and operate a window.

e Default (Double Click)
¢ Single Click on the Graphic Touch Target
e Single Click

Status Display without Scaling

Scaling for control drawing windows or logic chart windows can be enabled or
disabled. When the option "Status Display without Scaling” is checked, the scaling is
disabled.

Toolbar Button Size

Select the size of the toolbar buttons. The contents set here will be enabled in the
toolbars of all windows in HIS.
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Window Design

The designs of the Operator Guide window, Process Alarm window, System Alarm
window, System Status Overview window, and instrument faceplates can be changed
by selecting their background color, character color, etc.

The available window designs are the following.

e Windows Type (default)
e Traditional
¢ No specification

Tag Name Length

Select the number of display digits for a name displayed in the operation and
monitoring window.

Display All Trend Pen Comment
The size of the tag comment allowed for display in the trend window can be selected.
Checking this box, up to 12 double-byte characters or 24 single-byte characters can

be displayed.

Otherwise, only 8 double-byte characters or 16 single-byte characters can be
displayed.

Context Menus in Graphic Window

When the mouse cursor is moved into a graphic window, right clicking the mouse can
pop up a context menu.

This context menu is a menu that we referred to as the Context Menus in Graphic
Window. Moving the mouse cursor may choose a menu item from this context menu.

In order to activate the context menu, this option needs to be checked on the Display
tab of HIS Setup window.
Graphic Full Color Bitmap

When inserting a bitmap image into a graphic window, full color bitmap or reduced
color bitmap is selectable.

Here, full-color bitmap means the bitmap contains all the color information of the
originally created bitmap image while the reduced-color bitmap contains less color
information.
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Change Reconfirmation Button Style

The style of reconfirmation buttons can be changed.

Changing the reconfirmation button style can be valid only when the option is enabled.
Use Tooltips for Data Items

On the tuning window, whether to pop up the tips of the data items in the parameter
area can be selected. Checking this option, the tips of the data items will popup.
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8.5 Window Switching

In the Window Switching tab, the display size of the operation and monitoring windows
called up from the System Message window can be selected.

Automatic window switching can be enabled when a process alarm or operator guide
message is generated etc, The setup items can also be changed.

i .SH HIS Setup X

External Recorder l QOFC ] REFORT l Frocess tanagement ] kLiltiple-td onitar l
Preset benu ] Equalize ] Function Keys ] O peration b ark, ] b ultimedia ] Lang-Term ]

Station ] Prirter ] Buzzer ] Dizplay l M avigator ] Alarm

Window switched from the System Message Window

Process Alam hark | Process Alam Window [Middle Size) ﬂ

Process Alarm Windaw [Large Size

A=A G L Process Alam 'Window [Middle Size]
Tag Alarm Individual Acknowledge Window

Operation Guide Mark |Dperati|:|n Guide Individual Acknowledge \Winde ﬂ

Message Area | Upper Windaw of Tag [Midde Size] |

Automatic window switching at a new message generation

Frocess Alamn | Ma Automnatic Switching j

Operation Guide |Nn Awtamatic: Switching ﬂ

Dynamic Window Set configuration

v Preserved on Each User S haw Sindow Set |

| Switch siblings in their own wirdow | Limited ta one faceplate

| The pinned window is not deleted by the erase key | J
ak. Cancel | dpply | Help

Figure: Window Switching tab of HIS Setup
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Process Alarm Mark, System Alarm Mark and Operator Guide Mark

Select the size for the windows called up from the buttons for "Process Alarm
Window," "System Alarm Window" or "Operator Guide Window" respectively.

Message area

Select the window to be called up when the message displayed in the message display
area of the System Message window is clicked.

Dynamic Window Set Configuration

Show Window Set

Clicking this button may display a dialog box to show all the current dynamic window
sets. The window sets are displayed in the order they were saved.

When the dynamic window sets are specified for each user, the dynamic window set
saved for the user who has currently logged on is displayed.

Preserved on Each User

Checking this check box may preserve the dynamic window set for each user that
saved the window set.

Switch Siblings in their Own Window

Pressing the left or right hierarchy button on the operation menu, calls up a hierarchy
window.

Checking this check box replaces the contents of the active window with those of a
hierarchy window without calling up a new window.

Selecting this function changes the sibling window call-up operation for all windows
with the sibling window call-up function.
The Pinned Window is Not Deleted by the Erase Key

Check this check box to prevent the closing of a pinned window by operating the
clear-all button (or the clear-all key).
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Limited to one faceplate
This is an option to allow only one faceplate to be displayed on the screen.

When open a new faceplate, the new faceplate is displayed in the same position to
replace the old one. By default, this option is not checked.

Alignment of faceplates
The display alignment of the faceplates can be specified. However, this setting is valid
only for the console-type HIS that supports simultaneous manipulation of the eight

control loops.

The opened faceplates are aligned from left side of the screen regardless the window
types (active windows).
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8.6 Navigator

The settings regarding to icons blinking can be set on Navigator tab. Only the user
with ENGUSER (S3) privilege can change these settings.

When the settings are changed, the new settings will become valid only after the
Navigator window is re-opened.

i .SH HIS Setup X
Freset Menu ] Equalize ] Function Keyps ] Operation Mark, l Multimedia ] Long-Term ]
External Recorder ] OPC ] REPORT ] Process Management dultiple-bd onitor ]
Station l Frinter l Buzzer ] Dizplay ] Window Switching Alarm l

Alarm Status Dizplay

Fefrezh Penod |53&n:[DefauIt] j
[ Protected from Screen Clear.

| Manually Close.

[The change becomes enable from the nest Mavigator call ]

OF. Cancel Apply Help

Figure: Navigator tab of HIS Setup
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Alarm Status Display
The alarms in the windows can be displayed in the following manners.
Normal: The unacknowledged alarms are display in green or red without blinking.

Blinking: The unacknowledged alarms are display in green or red and blinking.

Refresh Period

The messages status in the window can be set to refresh in the period of 5 seconds, 3
seconds, 2 seconds or 1 second.

Protected from Screen Clear

When [Protected from Screen Clear] option is checked, the Navigator window will not
be cleared from the screen by Screen Clear key or by user login and logout. And the

Display Always pin on the toolbar becomes irrelevant.

This option becomes valid only after the Navigator window is closed and re-opened.

Manually Close

When [Manually Close] option is checked, the Navigator window will not automatically
disappear from the screen even though the Display Always pin is in the OFF status.
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8.7 Alarm

The process alarm display level and the alarm message acknowledgment method are
displayed in the Alarm tab. The setup items can also be changed.

IE4.SH HIS Setup X]

Freset Menu ] Equalize ] Function Keys ] Operation Mark ] Multimedia ] Long-Term ]
External Becorder ] OFC ] REPORT ] Processz Management ] tLiltiple-kd anitar ]
Station l Frirter ] Buzzer ] Dizplay ] Window Switching l M avigator
dlarm Surnrmary Mode Select &larmsz for Digplay Accaording to Prionty Levels

o Al [&larm] ¢ AllAHigh Priorty &larms

" Tag [Alarm] " HighMedium/Low Pricrity &larms

" bigh Prionty [Alarm] &dvanced &larm Filter

" Medium Priority [2larm] [ Dizplay Sum of Process Alarms
v Process dlarm Filker
Meszage &cknowledgement bethod

* Group Acknowledgement [ Operation Guide Mezsage Filker

O Individual Acknowledgement [ Keepthe Filterning Out Mezzages

Operation Message On Acknowledgement

Referenced Meszage ﬂ
[ Process Alam
| Opeguide Meszage
[ System Alam
Ok, Cancel L nep

Figure: Alarm tab of HIS Setup
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Alarm Summary Mode

Among the process alarms activated, only the process alarms in the selected range
are displayed in the operation and monitoring window.

All alarms: All process alarms activated are displayed.

Tag alarm: If multiple process alarms are activated for a single function block, the
highest priority alarm is displayed.

High Priority alarm: Among all process alarms activated, only emergency alarms are
displayed.

Medium Priority alarm: Among all process alarms activated, only emergency and high
priority alarms are displayed.

Message Acknowledgment Method

Select the alarm message acknowledgment method. The method selected here is
valid for operator guide messages, process alarm messages and system alarm

messages.

In the group acknowledgment mode, the generated messages are acknowledged
globally for each message type.

In the individual acknowledgment mode, the generated messages are individually
selected and then acknowledged.

Operation Message on Acknowledgment

If this option is checked, when acknowledging a process alarm message, an operator
guide message or a system alarm message, the acknowledging operation itself is
recorded and sent to historical message report window as an operation message.
Select Alarm for Display According to Alarm Priority Levels

The following two options can be chosen.

ALL/High Priority Alarms: If this option is checked, clicking the button on the process
alarm window toolbar can switch from displaying all alarms to only displaying high
priority alarms.

High/Medium/Low Priority Alarms: If this option is checked, clicking the button on the
process alarm window toolbar can switch among displaying high/medium/low priority
alarms respectively.

Advanced Alarm Filtering (Optional)

After installing Advanced Alarm Filter package, this option becomes available.
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Display Sum of Process Alarm

Check the [Display Sum of Process Alarm] check box to display the number of
unconfirmed process alarms (flickers) and the total number of process alarms in the
System Message window.

Process Alarm Filter

Check the [Process Alarm Filter] check box to enable the filtering of process alarm
messages so that process alarms are filtered according to the settings of the
specified advanced alarm filter.

Operation Guide Message Filter

Check the [Operation Guide Message Filter] check box to enable the filtering of
operator guide messages so that operator guide messages are filtered according to
the setting of the specified advanced alarm filter.

Keep the Filtering Out Messages

Check the [Keep the Filtering Out Messages] check box to store on the HIS messages
suppressed by the specific filter.

There is a maximum number of messages that can be stored, and messages are
stored until the maximum is reached. Up to 200 process alarms and 40 operator guide
messages are stored.

As a general rule, older messages are deleted first when the maximum number is
exceeded, although the confirmation status of the messages is taken into
consideration.

Any messages that have been suppressed will be displayed if the filtering is canceled.
Referenced Message

The HIS may display the alarms occurred after HIS starts up.

Furthermore, the HIS may copy the history of the message from other operation and
monitoring consoles so that the alarm messages, the alarm messages in the past may

be displayed on the Process Alarm window.

Thus, specify the HIS name, the source of the message history to be copied, to this
field.
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8.8 Preset Menu

In the HIS, there is a function that allows frequently used functions to be called up
easily.

By presetting the functions to be called in the Preset Menu tab, they can be called up
from the System Message window. Up to 32 functions can be set.

& .SH HIS Setup X

Station ] Printer l Buzzer ] Dizplay l ‘window Switching l M avigator ] dlarm l
External Recorder ] arC ] REFORT ] Process Management ] P uiltiple-td onitar ]

Equalize l Funchion Feys l Operation b ark, ] Multimedia l Long-Term l

Mo. | Function Label # | Function Type |EaII YWindow ﬂ
1|

g% Window Type |I3ra|:|hi|:: ﬂ
04 :
05 Window M ame |

13
07 Window Size

03 i« [efaul
09

11':' " Large Size

12 : :

1 " Middle Size
14
15
16

17 | Coordinates
18

0 = A=
21

22 Lahel Setup |
23
4

< > Set ‘ Delete ‘

" Special Size

ar. Cancel ‘ Bpply ‘ Help

Figure: Preset Tab of HIS Set up
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Label Setup

Enter up to 32 double-byte or 64 single-byte characters for a string to be displayed on
the preset menu. With this setup omitted, a string assigned for [Function] is displayed.
Window Size

To set the size of the windows opened using the Preset Menu

Delete

To delete the assigned Menu in the Preset Menu.

Creation of Preset Menu

Step i) To create a preset menu the position is first selected as shown in the figure
below

Step ii) Select the function from the “Function Type” option. Then “Window Type” and
the “Window Name” has to be specified.

Ex. “Window Type” is set as “Graphics” and the “window Name” is set as “GR0003”.

The “Label Setup” is set as “GRAPHICS”. This Label Setup appears on the preset
menu listed.

Once the function is assigned the “Set” option is given to set the function.
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I .SH HIS Setup

E sternal Recorder ]
Station ] Printer

=

OPC ] REFORT ] Procezz b anagement ] fd ultiple-bd cnitar
] EBuzzer ] Dizplay ] whindow Switching ] M avigator ] Alarm

Frezet Menu l E qualize ] Function K.eys ] O peration b4 ark, ] kA Lltimedia ] Long-Term

Mo, | Function
01 0 GROOO3

Label # | Function Type |I:all wiindaw ﬂ
GRAPHICS

Window Type ||3raphi.: ﬂ

YWindow Mamme |G RO003

Window Size
f+« Default

" Large Size
" Middle Size

" Special Size

[ Coordinates

Label Setup |GHAPH||:5

Delete |

(] | Cancel | Lpply | Help

Figure: Assignment of Windows in Preset Menu
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8.9 Equalize
The database information regarding the equalization is displayed in the Equalization
tab. Equalization can also be executed.

Equalization is a process to equalize the items defined by builders and the database in
the current station.

The creation dates of the database in the control station or builders and of the
database of the current station are compared at the time HIS is activated.

If there is an inconsistency, the equalization request dialog is displayed in the System
Message window. In this case, perform the equalization in the Equalization tab.

&4 .SH HIS Setup Ed
Statian ] Printer ] Buzzer ] Dizplay ] Windaow Switching ] fawvigatar ] Alarm ]
E sternal Recorder QFC ] REFPORT ] Procezzs b anagement ] kA ultiple-kd aritar ]
Prezet Menu @ l Function Keys ] Operation b ark, ] bultirmedia ] Long-Term ]
Referenced D atabaze Status Dizplay Data Prezence Check Duplicated Tag

j [ SFC [ Awto Check
[ Contral Drawing
Execute |
[ Logic Chart
Digplay Besult |
E qualize
Databasze Current Station Master 5
< >
Start

] % | Cancel Apply Help

Figure: Equalize tab of HIS Setup
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Referenced Database

This is used to select the station which has the database to be referenced for
equalization (i.e., station which has the master database).

The station name displayed here is the station name defined by builders.
Status Display Data Presence

The item displayed here can specify whether to perform equalization for each item.
Place a check mark by the item that is not to be equalized.

Check Duplicated Tag

This is used to check for any duplication in all of the FCS tag lists to be operated and
monitored on HIS, and in operation and monitoring window names.

The check results are output in a text file for display on HIS. With the Multiple Project
Connection Package installed, function blocks in all projects will be checked.

Auto Check

Any duplicated tags are automatically checked for upon startup of the HIS console or
upon loading of tag lists.

Execute

Click this to manually check for any duplicated tags. The HIS Setup window cannot be
operated during the tag duplication check.

Upon successful completion of the check, the results are automatically displayed.
Display Result

Click this to display the results of the previous check without performing any further
check.

Equalize

When the database in the current station and the master station do not match, the
creation dates of the database in the current station and the master station are
displayed for each database file.

Start Button

Equalization is executed with this button. Upon completion of equalization, the

equalization list displays items completed successfully in green and those completed
unsuccessfully in red.
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8.10 Function Keys

The function key assignments defined in the Function Key Assignment Builder are
displayed in the Function Keys tab. Also, the function key assignment can be defined
temporarily.

ki .SH HIS Setup X

Station l F'rlnter Buzzer IZfl|$|:|Ia5,I Winduw Switching ] M avigator l Alarm ]
EHternaIHecDrder Process Management l tultiple-k otitar ]
Prezet Menu Equallze l DperatlnnMark ] tultimedia ] Long-T erm ]
Mo. | Function A | Function Type | Call Window v
g% Window Type | Graphic -
04 _
05 Window Mame |

06
07 Windaow Size

05 {« [Default
09

10 " Large Size
1

12 . .

13 (" Middle Size
14
15
16

17 [ Coordinates
18

123 xgw*g
71

22 LED Setup |
23
et

< » Set ‘ Delete |

(" Special Size

ak. Cancel ‘ Apply | Help

Figure: Function Key tab of HIS Setup
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Precautions when Using the Function Keys Tab

A security code can be set for each function key in the Funcion Key tab using the
builders.

Function keys that the user has no authority to change cannot be defined in this tab.
Also, function key assignments can be defined in both the Function Key Assignment
Builder and the HIS Setup window.

When both are used to define the same function key, the contents of the definition
downloaded later takes effect

Window Size
To set the size of the windows opened using the Function Key.
Delete

To delete the assigned Menu in the Function Key.

Function Key Assignment

The assignment of the function keys is just the same as the creation of preset menu.
The options available in preset menu and the function key assignment are same.

To assign the Function key the position is first selected as shown in the figure.
Select the function from the “Function Type” option. Then the “Window Type” and the
“Window Name” has to be specified.
Ex: “Function Type” is set as “Call Window”,
“Window Type” is set as “Graphics”
“Window Name” is set as “GR0003”.
The “Label Setup” is set as “GRAPHICS.

Once, the function is assigned the “Set” option is given to set the function.
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E wternal Recaorder ] OrC ] REPORT ] Frocess Management ] b ultiple-bd ctitor ]
Station ] Frirter ] Buizzer ] Dizplay ] Window Switching ] M avigatior ] Alarm ]
Freset Menu ] E qualize Function Keys l Operation dark l tulimedia ] Long-Tem l

Ma. | Function LED A Function Type | Call 'Window -
0T 0 GROID GRAPHICS -

window Type | Graphic ks

window Mame  |GRO003

Wwindow Size
fo Detault

" Large Size
" Middle Size

" Special Size

[ Coordinates

x4 14

LED Setup ‘EHﬂF‘HIES

Set Delete \

0. ‘ Cancel ‘ Apply ‘ Help

Figure: Function Key assignment in HIS Setup
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8.11 Operation Mark

The operation marks which are defined in the Operation Mark Builder are displayed in
the Operation Mark tab. Also, the label comment color of the operation mark may be
defined temporarily, as well.

K4 .SH HIS Setup X
Esternal Recorder ] arC l REFPORT ] Process Management ] tuiltiple-tanitar ]
Station l Printer ] Buzzer l Dizplay ] Window Switching l M avigator ] dilarm ]
Preset Menu l Equalize ] Function F.eys O peratian Mark ] Multirmedia l Long-Term ]

Ma. Label Calar

JARK wihite jj
P02 |OPMARKDZ |'W'hite ﬂ

PO3 |OPMARKDS wihite |
P04 |[OPMARKD4 white |
FOR |OPMAREDS |White j
POE |OPMARKDE white -
PO7 |OPMARKD? white |
POE |DPMARK DS white =l

0k, Cancel Help

Figure: Operation Mark Tab of HIS Setup
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Precautions when Using Operation Mark Tab

Operation marks can be defined in both the Operation Mark Builder and the HIS Setup
window. When both are used to define the same operation mark, the contents of the
definition downloaded later takes effect

Label

Enter the label (comment) that will be displayed in the operation mark. Up to eight
alphanumeric characters or four double-byte characters may be used.

Color

Select the display color of the label.

Precautions when Using Operation Mark Tab

Operation marks can be defined in both the Operation Mark Builder and the HIS Setup
window. When both are used to define the same operation mark, the contents of the
definition downloaded later takes effect.

Assignment of Operation Marks

About 64 operation marks can be assigned. Assign the required operation mark and
set the color for each operation mark.
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]

ITV | orc | REPORT |  ProcessManagement |  MubipleMonitor |
Stabion | Printer Buzzer | Display | Window Switching ] Control Bus ] Alarm I
Freset Menu | Equalize | Function Keys  Opetation Mark |Hu|ti1'|a:i'a I Long-Tem | External Recorder I

Mo Label
PO1

POz
FO3 |FALLTY

P04 IMAINT. |
P05 |Tt:l CHECK

FOE DPMAHK[]E

I'w'hlle

P07 IEIF'MI-‘-.HKEI? | [white

P08 Dmmme | White

Figure: Example of Operation Mark

The created operation marks can be assigned to the faceplate from the tuning window
of the respective tag. The Operation Mark appears on the bottom of the faceplate

TE Y109JA01-3KFD



290

8.12 Multimedia

When the specified station sends a request for the use of the Multimedia, voice
messages and videos stored in the corresponding files are played.

E4.SH HIS Setup X

Esternal Beconder ] arPc l REPORT l Process Management l Muiltiple-td onitor l
Station ] Frinter ] Buzzer ] Dizplay l Window Switching hlaagator ] dilarm l
Preset Menu l Equalize ] Function K.eyps l Operation Marl: w Lang-Termn l

Mo. Replay Times Source Station  Mulbimedia File Pricrity Comment Test

01 [Oree | [BLL ]| =] 9 j
002|Once v || +|] = ||Midde  +] )
003 |Orce  w|[BLL) -] = ||Midde  +] 0
004 |Once v |[lBLL)  +|] v ||Midde ~| )]
005 |Once  ~|[ALL)  +|] x| |Midde  +] )]

006 |Once v ||ALL =] v |[Midde  ~] g
007 |Once = (/AL +|| x| |Midde ¥ )]
008 |Once v |[iBLL)  +|] v |[Midde  ~| )]
009 |Orce v |[iBLL) | v ||Midde +| )]

M0|Once  w|[i8LL)  «|] v ||Middle | D |-

Ok Cancel ‘ Help

Figure: Multimedia Tab of HIS Setup
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Applicable Sound Card and Multimedia File Formats
The applicable sound card and multimedia file formats are as follows.
Sound card: Sound Blaster PCI128
File format:

e Sound only: Sound (.wav), MIDI (.mid, .rmi)

e Video and sound: AVI (.avi) , MPEG (.mpg)
A multimedia file cannot be created on this tab; to create the file, use a commercially
available sound recorder or a special software program. Internet Explorer 4.01 or
later is required for the file format MPEG.
Replay Times
Select the number of times to play sound messages or videos. When [Infinity] is
selected, always assign a [Stop] to a separate function key. [Stop] can be assigned in
the Function Keys tab.
Source Station
Select the name of the control station that outputs the sound message or video.
Multimedia File
The combo box for a multimedia file displays a file subordinate to the directory
(\HIS\Media\User) where the system was installed. Copy the multimedia file to be
executed to the above directory. Enter up to 36 alphanumeric characters for a
multimedia file name (including an extension).

Priority

Select the order of priority for the voice messages or videos to be played. Select from
[Maximum], [High], [Middle], and [Low].

Comment

If it is required, up to 60 alphanumeric characters or 30 double-byte characters may
be defined for the sound message or video to be played.

Test
This is used when testing the sound message or video to be played. Click the test
button again to abort the test.
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8.13 Long-Term

The settings for long-term data archive package may be carried out on this tab. This
tab is valid only when the long-term data archive package is installed.

i .SH HIS Setup X
Euternal R ecarder ] arPC ] REFPORT ] Process Management ] b ultiple-td anitar ]
Station l Frinker l Buzzer ] Dizplay ] Window Switching l M avwigatar Alarm ]

Prezet Menu ] Equalize ] Function Keys ] Operation kark: l Multimedia

Folder for databaze || Browse... |

[Feboot computer required.]

W Warning

Ok Cancel Apply Help

Figure: Long Term Tab of HIS Setup
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Folder for Database

Specify the folder for storing the database. When clicking on the [Browse] button, a
dialog box for selecting folders may appear. Then specify a folder for the long-term
data archive files. When the database folder is changed, the computer needs to be
restarted.

When the data stored here is displayed in a trend window on another HIS, a file is
shared under the automatically determined shared name.

Warning
When checking this mark, a warning message may prompt at the specified period

defined by the builders (then the old files may be deleted to prevent taking full disk
space).
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8.14 External Recorder

Set the recorder output package on the External Recorder tab. This tab is valid only

when the recorder output package is installed.

E4.SH HIS Setup X
Frezet Menu l Equalize l Function Keys l Operation b ark, ] kultimedia l Laong-Tem ]
Shakicea Rnter ] Buzzer l Dizplay l Winidow Switching ] M arvigatar ] &l arm ]
l OFC ] REFORT ] Frocess Management ] P ultiple-td anitor ]
Device Configuration
Senal Port lil D/A Converter |Fﬁ-M3-Dﬁ.DE-5N ﬂ
Output 0ata designment
[aroup m Arccess Level m
M. Cutput D'ata Range Lower Lirit  Upper Limit
1. [

2 [
3 [
4 [
5 [
E. [
7. [
8. [
ar. Catizel Apply Help

Figure: External Recorder Tab of HIS Setup
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Device Configuration
Select a device to which the recorder is connected:

Serial Port: Select a serial port to which a D/A converter (FA-M3) is connected. Select
from the serial ports installed on the HIS that are displayed in the list box.

This item can be changed only with the access level 3.

D/A Converter: Select the model name of a D/A converter. Currently, the FA-M3 analog
output card [FA-M3-DA08-5N] is the only available option.

This item can be changed only with the access level 3.

Output Data Assignment

Assign data to be output to the recorder:

Group: Select a cluster to which data to be the output to the recorder, is assigned.
Assign the following items for each group:

e Access Level: Select the access level. The data setting and change
ranges depend on the access level.

e  Output Data: Assign data to be output to the recorder. Enter up to 42
alphanumeric characters for the data name in the format of a tag name
followed by a data item name.

With the data item name omitted, the process measuring value (PV) is
automatically assigned. When a function block with no process measuring
value is assigned, the data item name is not omissible.

« Range: Check this check box to change the range of data to be output to
the recorder. With this check box unchecked, the upper and lower limits of the
assigned function block are used.

e Lower Limit, Upper Limit: Specify lower and upper limits so that the
recorder will indicate data output to it in the range of 1-5V DC. This item is
valid only with the [Range] check box checked.

If the recorded data is the process measuring value (PV) for the timer block or
the counter block, the upper limit for the recorded data (PH) is set for the
upper limit, and 0 for the lower limit.
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8.15 OPC

When Exaopc OPC interface package (For HIS) is applied, the settings can be set on

OPC tab. The settings can be set on this tab only when Exaopc OPC interface package
(for HIS) is installed.

|4 .SH HIS Setup X
Station ] Frirter ] Buzzer ] Dizplay ] Windiw Switching ] M avigatar ] &larm ]
Prezet Men ] Equalize gtion Feys ] Operation M ark ] Multimedia ] Long-Term ]
External Recorder @ REPORT ] Process Management ] Multiple-Maonitar ]
Data Access
v DOperation Log

[reboot computer required.]
et Dualiy Code | (reboct computer required
0, Cancel Apply Help

Figure: OPC Tab of HIS Setup
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Data Access

When writing to OPC Data Access server, the operation messages can be logged.
Check the option [Operation Log], the operation messages occurred will be logged.
However, this setting takes effect only after the PC is restarted.

Setting Quality Code

Click the [Set Quality Code] button to show the dialog box for setting quality codes.

Quality Code Setting

Conversion Type
f+ Information System " Control System " User Definition
Good Bad Uncertain Good Bad Uncertain
i o i - v i
{ - {+ - {+ o
{ L"‘ {+ L"‘ ) {
{ ™ {+ ™ v l“'“
T - v - v i
{ - {+ - {+ o
{ L"‘ {+ L"‘ L"‘ {
i - i+ - T i
{+ - i f+ & o
{ L"‘ {+ v L"‘ {
{ o { o { l“'“
T o i - & i
- & o
L"‘ L"‘ {
OK Cancel
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Quality Code Setting Dialog Box

Conversion Type
Select a table to be used for associating the data status of process data and the major
classification of quality flags. [Information System] is selected by default.

e Information System

Select this option when the information processing system definition table is to be
used. The related information is displayed in the bottom section of the screen (no
change can be made).

e Control System

Select this option when the control processing system definition table is to be used.
The related information is displayed in the bottom section of the screen (no change
can be made).

o User Definition

Select this option when the user definition table is to be used.
If "User Definition" is selected in the [Conversion Type] section, define the major
classification to be associated with each data status.

For example, in order to associate the data status Input Open High to major
classification BAD, select the BAD option button from the option buttons next to
Input Open High by clicking.

If none of the options among Good, Bad and uncertain is checked, the Good
becomes a tacit choice.
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8.16 Report

Report tab on HIS Setup window is used for setting the report related settings. The
settings can be set to Report tab only when Report Package is installed.

4 .SH HIS Setup [X]
Frezet bMenu ] Equalize ] Function Feys ] Operation b arl, ] kultimedia ] Long-Term ]
Statian ] Frinter ] Buzzer ] IS ] Wiindowe Switching ] M avigator ] Alarm ]
External Becarder ] OPC REFORT l Process Management ] builtiple-td anitar ]
Printer

Frinker Mame

RFT1 j

Microzoft Office Document Image witer
RPTZ2 Maon

RPT3 | j
RPT4 | j

(0] 4 Cancel Help

Printer

A printer for outputting the report can be designated. If the designation is omitted, the
default printer of the HIS will be used.
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8.17 Process Management

The settings regarding to process management can be set on Process Management
tab. The settings can be set only when Process Management package is installed in
the HIS.

Unit Formula Display

If this check box is checked, the formula dialog box displays when the recipe
procedure window or unit recipe procedure window is displayed. By default, this
check box is not checked.

4 SH HIS Setup X

Prezet Menu l Equalize l Function Keys l Operation kark, l Multimedia l Laong-Tem ]
Station ] Frinter ] Buzzer ] Digplay ] T LSty bt avigator ] flarm ]
External Recarder ] arC ] REPORT ’ tultiple-tanitor ]
Uit Farmula Displap

[ Simultaneous Display with Procedure

Batch-Related Trend

[ Display Batch-Felated Trend Ywindow

Froduct Dverview Settings

ar. Cancel ‘ Apply ‘ Help

TE Y109JA01-3KFD



301

Unit Formula Display
If this check box is checked, the formula dialog box displays when the recipe

procedure window or unit recipe procedure window is displayed. By default, this
check box is not checked.

Batch Related Trend

When the option [Display Batch-Related Trend Window] is checked, the trend window
linked to the batch can be displayed on the client PC or HIS backup server PC.

If the HIS is the master server, this option will be ignored.

When this option is checked, it is necessary to set the same trend acquisition pen
assignments (including the trend type "Acquired by other HIS") as the trend window
that has the same name on HIS master server.

If discrepancy exists, trend window different from the HIS master server's may be
displayed.

Product Overview Settings

Click [Product Overview Settings] button, Product Overview Settings dialog box
displays.

On this dialog box, the toolbar and tool buttons on Product Overview window can be
customized.
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8.18 Multiple-Monitor

The settings regarding to multiple monitors can be set on Multiple-Monitor tab. The
settings can be set only when Multiple-Monitor Support Package is installed in HIS.

K4 .SH HIS Setup &

Station l Printer l Buzzer l Dizplay l Window Switching ] M
Prezet Menu ] Equalize Function Keys ] Operation b ark: ] b altiri
External Recorder l arc l REFORT l Process Management

E -

b aximurn *#indow Hurmber

~

o
r~

[Thiz zetting has an effect in caze of Full Screen Mode. ]

[v'ou have to restart HIS far Multiple-tonitor zetting changes to take effect.)

avigatar l Alarm ]

edia el ] ]
Multiple-t onitar

ak.

Cancel

Ap

Pl Help

Figure: Multiple Monitor tab of HIS Setup
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Maximum Window Number

Set the maximum number of windows to be displayed.

The default setting is 6 per HIS. The setting range is from 5 to 10.

If 7 is set, the refresh period of the windows, except for the full-size window, takes as
much as twice time of basic period.

Select the Monitor for Full-Size Window

Select primary monitor or secondary monitor for displaying the full-size window. The
full size window is displayed on the selected monitor only.

This setting is valid only when HIS is in full-screen mode.
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9. Other Windows
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9.0 Panel Set

Panel Set is automatic setting of predefined windows on the HIS.

» 200 panel sets can be programmed for one HIS.
> Each panel set can set up to 5 Windows.
> Panel sets are created in HIS Engineering Builder.

Panel Sets can be activated by

Preset Menu
Function Key on the Operator Keyboard
Touch Target or Push Button in Graphic Window

Sequence Table through Sequence Message Request

YV V V V V

Using Name Input Dialog Panel Set can be called with Syntax $ Tagname

- y_}|<@>|m|@ @)= ﬂ | 3/8/2007 1:43 PM

FCS0101 RIGHT Control

]| # Grooo1 TANK GRAPHIC

Py Py
E| v| ¥le| || 8] v| k=]
MLD11 PIDLL PVIL1 LICL FIC1 TANE LEVEL C TANEK GRAPHTCS
FLOW CON TANK LEV | TANK FLO TR -
TBDLLER EL CTR |W CTR | =
:
T .

gl

& v ’I ml*fm*l*ﬂﬂ*lwlwlf""lu"*l

Eioo.0 Eioo.o Eio0.0 Fioo.0 gioo.o Eioo.o 07
n S6.8M3/H
NE

GROOOL MRPLOVL
TANE CONTROL TANE GRAPHICS TANE OVERVIEW

Figure : Example of Panel Set
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9.1 Digital Input (DI)

Digital Inputs are contact inputs from field to CS3000.

Digital Inputs are used to indicate the

i) ON / OFF status of pumps, motors, heaters, etc.
ii) OPEN / CLOSE status of on-off valves.

CGO004

CEITE

S0V1DI S0V2DI
S0VZ INPUT 8
T8

HOTORDI
HOTOR DI

)

Figure: Example of Digital Inputs (Dls)

System Code : %ZnnusccSddss

%Z - Process Input/Output S - Station
nn - node number dd - Domain humber

u - /O unit number ss - Station number
s - Slot number

cc - Channel number

307

18X
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Digital Input Tuning Window

JJ| OV1DI TUN

==
x|
OKl Stn |

S0vV1iDI

2
1

CLOSE

Details

PV=1 Indicates contact is closed in field

PV=0 indicates contact is open in field

PV=1, DI=ON

PV=0, DI=OFF
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9.2 Digital Output (DO)

Digital Outputs are contact outputs from CS3000 to field.
Digital Outputs are used to

i) Switch ON / OFF pumps, motors, heaters etc.
ii) OPEN / CLOSE on-off Valves.

o o)
8| v| Vw| 5|

SOVZDO0 S0VW3L0 HMOTORDO
S0VZ OUTPUT S0W3 OUTPUT MOTOE DO

5TS 5TE
34 g4
[u}

Figure: Example of Digital Inputs (Dls)

System Code : %ZnnusccSddss

%Z - Process Input/Output S - Station

node number dd - Domain number
1/0 unit number ss - Station number
Slot number

Channel number
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Digital Output Tuning Window

4 S0V2D0 TUN S0¥2 0UTPUT § [npul Window Name X| =8| x|

JJ kRl s0v200 TN M
| K

OUTBUT §T§ sov2 ot

318

PV=1 Indicates output relay is energized

PV=0 indicates output relay is de energized
PV=1 DO=ON

PV=0 DO=OFF
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9.3 Switches (SW)

Switches are used to store intermediate variables in the interlocks. Switches are
internal flags that can be set and reset whenever required.

Switches are used for auto / man selection, pump selection, speed selection, bypass
selection etc..

Switches are classified into Global switches and Common Switches.
Global Switches: These are common to all FCS.
The status of global switches is transmitted to other FCS through link transmission.

Hence they can be set and referred in any FCS.

Common Switches: These are used to within the FCS. They are specific to each FCS.

B | Vsl &)

)

p-11kc]

w 0y
1

Figure: Example of Switches
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Details:

Global Switches :

Max.256 GS/FCS
System Code: %GSxxxxSddss
%GSxxxx - Switch number (0001 - 0256)
dd - Domain number
- Station number

Common Switches

Max.4000 SW/FCS

System Code: %SWxxxxSddss
%SWxxxx - Switch number (0001 - 4000)
dd - Domain number

ss - Station number

Switches Tuning Window

m——— Input Window Name

[ - N -3 Y
sWz
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9.4 Timer (TM)

Timers are used to introduce time delays in Sequence Table.
There are two types of timers, They are
e Second timer
e Minute timer
PH = Maximum time the timer should count
PV = Actual time the timer has counted
DV = PH-PV i.e. the time left to finish counting

DL = Deviation limit

Tuning Window of Timer

Bl | »|m]n i iR

B TIMER21
MODE=ATT ALBM: NR

PH
PL
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Timer Operation
e When the timer is started, PV starts incrementing automatically.
Then, Alarm status is NR

e When the timer has finished timing, i.e. when PV = PH
Block status is CTUP

e When the timer is stopped while timing ,Then Block status is STOP
e When the timer is paused while timing ,Then Block Status is PAUS

¢ When the DV <DL ,Then Block status is PALM

Any of the alarm status can be referred in sequence table as a condition signal.
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9.5 Counter (CTS/CTP)

Counter is used to count internal events or external pulses. Counter PV updates by
one every time the counter is started

There are two types of Counter
a) CTS - Internal Counter
b) CTP - Pulse counter

Counter operation is same as timer except that pause option is not available.

Tuning Window of Counter

5. 10 Lok on
] COUNTER -
MODE=AUT
o> PV =
DV -

TE Y109JA01-3KFD
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9.6 Annunciator Messages

Annunciator messages are user defined alarms.
These messages are activated through sequence table on a specific condition.

When an annunciator is activated, the annunciator messages appear on the System
Message Area as well as on the Process Alarm Window.

Once the alarm is acknowledged, disappears from the System Message Area.

When the annunciator resets, the annunciator messages disappear from Process
Alarm Window.

System Code: %ANxxxxSddssaa

Tuning Window of Annunciator Message

P ANOOO2 TANK LEVEL IS LOW
ALRM: NE

Annunciator Message
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9.7 Switch Instruments

There is a category of instruments called status input output instruments generally
referred to as S|Os.

Sequence instruments status input output instruments are used to
e Switch ON/OFF motors, pumps, heater etc...
e OPEN / CLOSE on-off valves
e Indicate the ON/OFF status of motors, pumps, heaters etc.

¢ Indicate the OPEN/CLOSE status of on-off valves.

=
Input Wlndow Name
g | e
| | Bl SRR

J PUMP FEED PUMP SIO
MODE=MAN ALRM: MR

Figure: Example of a Switch Instrument
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9.7.1 Normal operation of SIO

B v | B 2] | RN
B PUMP FEED FPUME SIO
MODE=MALN ALRM: NR

Figure : Example of a Switch Instrument (under Normal Condition)

In SIOs, MV is referred as the output signal of the SIO. PV is referred as the
answerback signal of the SIO.

When MV =2, the DO is ON, the output relay is energized. The equipment connected to
the relay is ON.

The answerback Dl is taken from the contact of the equipment. Since the equipment is
ON, the contact closes. So the DI is ON, then PV becomes 2.

When MV =0, DO is OFF, the output relay is de-energized. The equipment connected to
the relay is OFF.

Since the equipment is OFF, the answerback contact opens. So the DI is OFF, then PV
becomes 0

Alarm Status is NR in the above conditions
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9.7.2 Abnormal Operation of the SIO.

PUMF FEED PUMP SIO Sl

FEED PUMP 510
ALRM: ANS+

B v| ===

£
1 3/9 h:53:42 FM FUMP FEEDI PUMP 31O

Figure: Example of a Switch Instrument (under Abnormal Condition)

When MV =2, the DO is ON, the output relay is energized. The equipment connected to
the relay is ON.

If the answerback DI is not ON, then PV=0, SIO generates an ANS+ alarm
automatically.

Similarly, when MV =0, DO is OFF, the output relay is de-energized. The equipment
connected to the relay is OFF.

If Dl is still ON then PV becomes 2, SIO generates ANS- alarm automatically.

This alarm will be displayed in the system Message Area as well as the Process Alarm
Window.
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9.8 Inter Locks

In CS3000, the interlocks / conditions are written in two forms.
i) Sequence Table: here the logic is represented in a tabular form.

i) Logic Chart: here the logic is represented using logic gates in graphical form.

2 TENFIL-1B

cLs : PROCESS
TEHFIL~14A §

T p'r.l-rrr.-rrr.z-._«?

T

TFENTHF=1

L0, 0DEGF

TEHNDRN~1

Figure: Snap Shot of a Process
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9.8.1 Logic Charts

C-11 LOGIC

GDU RESET
GDU BESET FLAG

DU STARTUP PERMIZSIVE

GDU STOP

Figure: Process with its Interlocks in LC-64
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Methods to call Logic Charts

i) From Tuning Window

Select this icon to display the
Logic Chart

H PUMP FEMNS— j ‘E%
=

B v|@ 1 3¢ 3 lLosicTuN -] ok | s
OGTC

MODE=ATTT ALERM: MR

ST01

1| 4 LOGIC LOGIC

15| Vs 5]
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i) From the Name Input Dialog Box

323

Input Window Name

JJLJ

29, B0 )
I

::>'EW11.EH.I
W10, EY. 00 )
e

_______J*F1
W11, V. 0) N
WILETOC

Rpary
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9.8.2 Sequence Table (ST-16)

bR ¥EE 5e-e @n o COLOUR BAND [
PUMP FEED PUMP SIO ANS- > d
D AB Input Window Name x| =18 x]
S ifiDicsT TABLE | Ok | sn |
RULES | ) - E

ST

Description ‘

Z
o

Figure: Process with its Interlocks in Sequence Table (ST-16)
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Method to call Sequence Table

i) From Tuning Window

Select this icon to display the

Seaninence Tahle

FEED FUMP Z Ll

Inr--L ywindow Mame

NDIGST TUN

ALRM: NR

4 DIGST TABLE

B| ~| Be|= ¥ Slrot]

NE ao TE l=secPeriocd

Description
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i) From Name Input Dialog Box

PUMP FEED PUMP S$IO BNS- j \%@5@
f DIGST TABLE Input Window Name
=N 3 RS DicsT TaBLE
BoIcs

AUT HNE 0O TE lzecPeriod

| |Description

Ready
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