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INTRODUCTION TO PROCESS CONTROL SYSTEM

This chapter deals with the introduction to process control system, system concepts of
distributed control system and the development history of process control system.

1. PROCESS CONTROL BY CONTROLLERS

A temperature control loop using a controller is shown in the figure below. The operator sets
the temperature “Setpoint (SV)”, and the controller automatically adjusts the “manipulated
variable (MV)” i.e. output (opening of valve which controls steam flow) so as to minimize the
deviation between measured (temperature) “process variable (PV)” and target value
“Setpoint”. The process of adjusting the manipulated variable to minimize the deviation
between process variable and Setpoint is called “Feedback control”.

The indicating (PID) controller displays the measured process variable (temperature of the
liquid of the tank), and using a PID (P-Proportional, I-Integral and D-Derivative) control
algorithm, computes the manipulated variable output (steam flow) that will minimize the
deviation between process variable and Setpoint temperatures; i.e. it controls the tank
temperature.
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2. PROCESS CONTROL FUNCTIONS

The method to directly control process is roughly divided into two categories: the loop control
that inputs analog measured values (including feedback control and feed forward control)
and the sequential control that inputs operating sequences and process status signals.

¢ Feedback Control
Control that acts to correct the process variable (e.g. Temperature in a tank) to agree
with the target value (Setpoint) by comparing both.

¢ Feed forward Control
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
Control that successively advances each control step in accordance with the pre-
determined sequence.
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3. PROCESS CONTROL SYSTEMS

To perform temperature control as discussed before, a control system ( a device to perform
the control computation) is required. There are many control systems available, which are
generally classified into analog, and digital control system.

Analog Control System

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

Digital Control System

Control device that makes control computation with digital values using a processor
(processing unit). Not only the feedback and feed forward controls (called DDC-Direct digital
controls collectively) but also sequential control is available.

Signal
QQ » Conversion

lto5VDC

Operational Amplifier

4 to 20 mA DC
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Figure: Overview of Analog Control System
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Figure: Overview of Digital Control System

DDC - Direct Digital Control
Generally referred to control in which the controller functions are implemented with digital

equipment. Inputs and outputs of the controller may be analog signals. Also refers to a
supervisory control scheme when a higher-level computer drives the output of a digital
controller directly.

4. DEVELOPMENT HISTROY OF CONTROL SYSTEM

Electronic computers were first introduced into the process control filed in 1960’s. Digital
control technology developed widely in the following years.

The purpose of introducing computers was mainly (1) data logging and (2) set point control
(SPC) at first.
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As the introduction of computers into process control advanced, controller functions were
superseded by computers, and DDC in which computers directly controlled processes began to
be employed.

In the early stages, the control system was centralized where a central computer executed not
only monitoring and operation but also all process controls. The most important reason was
cost effectiveness.
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The advent of microprocessors greatly changed the above situation. The study theme moved
to how diversification could be implemented (risk distribution, function distribution, etc) and
how exclusiveness and versatility could be united.

The distributed control system (DCS) now has inputs points distributed for 1 loop, 8 loops, 16
loops and up to 80 loops to be able to apply approximately when seen from processes.
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Digital control systems have been subjected to technical innovation together with changes in
component parts. Yokogawa process control system development history is as shown in the

below figure.
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SYSTEM OVERVIEW

This chapter describes various system components of CS3000 system.

1. DCS MINIMUM SYSTEM COMPONENTS

For the Distributed Control system to function two major components are necessary.

a. The Engineering / Operator Station — From which the operator controls the plant and the same
component, can also be used to do configuration changes. The operator station or the Man
Machine Interface (MMI) is called the Human Interface Station (HIS) in CS3000 R3 system
while the component used for configuration is called the Engineering station (ENG). Both these
components can reside in one hardware.

b. The Field Control Station — which is the interface between the Field instruments and the
control room. This is the component where all the control functions are executed and hence is
a very important and critical component in the overall system.

c. The above two components are connected via a real time control network which
communicates all the parameters to and from the Field Control Station to the Human Interface
station. This network is called the V-Net / Vnet-IP.in CS3000 R3 system.

The above three are the minimum required components for the Distributed Control System to function.
The number of the HIS and the FCS for a particular plant is broadly decided on the following basis.

The number of Field Control Station to control a process plant is decided based on the Input/output
count; Input/output segregation based on the different sections of the plant, Field Control station CPU
load and the Field Control Station hardware capabilities.

The number of Human Interface Stations is decided based on the number of operators required to
control the process plant considering number of screens required during startup and shutdown
situation. The operation grouping / security to control the various sections of the plant is also a
criteria in deciding the number of Human Interface Stations.
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2. SYSTEM COMPONENTS OF CS3000 R3 SYSTEM

|
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Figure: CS3000 R3 System configuration

The following are the various components that form the €S3000 R3 Control System. Each of the
components on the real-time network is called as Station with a unique station address.

HARDWARE COMPONENTS

¢ Human Interface Station (HIS)
Human Interface Station is an operator station which is used for Operation and Monitoring of
the process plant. It displays process variables, control parameters, alarms and events
necessary for the process operator to quickly have a view and control the process plant.
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¢ Engineering Station (ENG)
Engineering station is dedicated to configure/modify the distributed control system software.
The complete database of the Distributed control system resides in the Engineering station.

¢ Field Control Station (FCS)
Field Control Station is the component, which performs all the control and calculation
processing of the filed inputs/outputs.

¢ Safety Control Station (SCS)
Safety Control Station is the component that performs the processing and logical computation
of Emergency Shutdown inputs and outputs. Yokogawa’s Emergency shutdown system is
called Prosafe-RS System.

¢ Communication Gateway Unit (CGW)
The Communication Gateway Unit is a gateway that connects the supervisory computer with
the VL net or V net, which are the control communication networks for the CS 3000 system.

¢ Bus Converter (BCV)
The V net bus converter connects a V net on the CS 3000 system and a CS 3000 on another
domain to enable system integration. A domain refers to stations that are connected to a
single V net network.
A CS 3000 system V net and HF Bus (in case of Centum-V and Centum-XL Systems) or RL-Bus (in

case of Micro-XL Systems) can be connected using a bus converter.

¢ EXAOPC Server (EXAOPC)
Exaopc is an OPC (OLE for Process Control, OPC is a standard interface developed by the OPC
Foundation) server, which can be connected to a variety of DCS (Distributed Control Systems)
and provides an OPC client with process data via OPC interface. With the package, the OPC
client can acquire and define process data from DCS and receive alarm events.

¢ Plant Resource Manager (PRM)
Field networks have been developed in recent years, and field devices have become more
intelligent. These intelligent field devices communicate digitally to the Field Control Station.
Plant Resource Manager handles field device management and maintenance work. Plant
Resource Manager maintains a historical record of device parameters and maintenance
records. Implements centralized management of device management information such as the
device list, inspection record, schedule, and parts lists.
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¢ EXAQUANTUM Server
A Distributed Control System typically produces large amounts of data that must be converted
into information to facilitate management decisions and optimize the operation of the plant.
Exaquantum is a Plant Information Management System (PIMS), which processes these data
from the various to deliver high-value business information to all decision-makers throughout
the organization.

¢ Fieldbus Devices
Field devices, which can communicate on the Fieldbus and are compliant to Foundation
Fieldbus (FF) protocol.

COMMUNICATION COMPONENTS

¢ Fieldbus
Fieldbus is a digital, two-way, multi-drop communication link among intelligent fieldbus
devices for measurement and control. It is one of field local area networks dedicated for
industrial automation.

¢ Vnet / Vnet-IP
Vnet / Vnet-IP is a dual redundant real time control bus which connects all the components on
the network such as the Human Interface Station (HIS), Engineering Station (ENG), Bus
Convertor (BCV) and Communication Gateway Unit).

¢ Ethernet
Ethernet is the standard local area network used to connect the Human Interface Station (HIS),
Engineering Station (ENG) and other Supervisory Computers. The Ethernet is used for
downloading the database from the Engineering Station (ENG) to the Human Interface station
(HIS) and additionally communicates trend information between the Human Interface stations
(HIS).
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3. HUMAN INTERFACE STATION (HIS)

HIS acquires process variables, events and alarms from the Field Control Station (FCS) and send set
points and output to the FCS. This monitoring and control operation is done using user-defined
Graphics panels.

There are three types of Human Interface Stations namely Desktop type, Enclosed Display Style
Console Type and Open display type console kit.

¢ Desktop Type
An IBM PC/AT compatible machine is generally used. The specifications of the PC are as below.

CPU : Pentium 466 or better

Main Memory : 128 Mb or more

Hard Disk : 4 Gb or more (User space should be 500 Mb
or more)

Video Display : 1024 x 768 or more (256 colors)

Video Memory :2 Mb or more

CRT Monitor : Multi-scan, 17 inch or larger. LCD display can
also be used.

Serial Port : RS232C or port or more (Dsub9pin)

Parallel Port : One port or more

Extension Slot

Power Supply
Optional accessory
Sec. Storage Media
Basic O/S Software
CS3000 Software

: PCl, ISA (One slot for VL-Net interface card,

1 slot for Ethernet card)

:110 VAC or 220 VAC

: Yokogawa Operator Keyboard.

: Cartridge Drives, DAT Drive or CD Writer.

: Microsoft Windows 2000 with Service Pack 1.

: CS3000 R3 Packages with necessary software

Licenses.

¢ Enclosed display style console type HIS.
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Figure:

Figure:

The desk of the enclosed display style console-type HIS contains a 21 inch CRT that is necessary
for operation, an operation keyboard for performing operation and monitoring, and a mouse
pad in an easy-to-operate layout. A tray is included for use of the engineering keyboard. A PC,
a power distribution board and an auxiliary (AUX) board are mounted in the lower rear of the
enclosed display style console-type HIS.

Enclosed display style console type HIS

The open display style console type of HIS

The open display style console type of HIS is configured with a general-purpose PC and a liquid
crystal display (LCD). Two types of operation keyboards are available: one for eight-loop
simultaneous operation and one for single-loop operation. A power distribution board is
mounted in the lower-front section of the open display style console-type HIS. Yokogawa
provides the above-mentioned kit while the general purpose PC is to be procured additionally
to mount the same in the open display style console.

Open display style console type of HIS
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4. FIELD CONTROL STATION (FCS)

There are generally three types of Field Control Station: KFCS - Standard Field Control Station with
Field Input/output Modules (FIO), LFCS - Standard Field Control station with remote Input/output (RIO)
Bus and PFCD - Compact Field Control Station.

¢ KFCS-Standard Field Control Station with Field Input/output Modules (FIO)
The following figures show the hardware components of the KFCS type of FCS.

Figure: KFCS-Standard FCS with Field Input/output Modules (FIO)
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Figure: KFCS Field Control Unit (FCU)

Model | Field Contral Unit Duplexed Field

Card/Unit AFS30S, AFS40S AFS30D, AFS40D

Power supply unit (100-120 W AC) Pz Tps | PW301 2ps
Power supply unit (220-240 W AC) PWanz 1ps | PW3a0z 2ps
Power supply unit (24 W DC) PWan4 1ps | PW3a04 2ps
Processor card CP3aa 1ps |CP3330 2ps
ESE bus interface card =Ba01 1ps [SE301 2ps
W net coupler unit AlPs01 Zps [AIP&0Z 2ps
ESE bus couplar unit AlPsz2 1 or 2ps |AIPE32 2ps

Figure: KFCS Field Control Unit (FCU) Cards
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¢ LFCS - Standard Field Control station with remote Input/output (RIO) Bus
The following figures show the hardware components of the LFCS type of FCS.

BT
MU wol
Bl ww HIE

[

Figure: LFCS - Field Control Unit (FCU)
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Model | Field Control Unit Duplexed Fleld
Card/Unit AFS10S, AFS20S AFS10D, AFS20D
Power supply unit (100-120% AC) PW2a01 1 S 2ps
Power supply unit (220-240Y AC) Pwa30z2 1 P02 2ps
Power supply unit (24 W DC) PW304 1 P304 2ps
Procassar cand CPa3a 1 CP33aD 2ps
RIO bus irtarfacs card REA01 1 RE301 2ps
Ynat coupler unit ARSI 2p=s AlP502 2ps
RIO bus coupler unit AIPE11 1ar2ps |AIPS12 2ps

Figure: LFCS - Field Control Unit (FCU) cards

¢ FFCS — Compact Field Control station(FIO Bus)
The following figures show the hardware components of the FFCS type.

Figure: FFCS - Compact Field Control Station (FIO Bus)
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¢ PFCS — Compact Field Control station(RIO Bus)
The following figures show the hardware components of the FFCS type.

Figure: PFCD - Compact Field Control Station (RIO Bus)

Unit Mams PFCS izingle) PFCD {duplaxead)
Power supply unit (100-120 W AC) PW7TO1 larz2ps |PW7T01 2ps
Power supply unit (220-240 W AC) PW702 l1ar2pz  |PW7T02 2ps
Power supply unit (24 W DC) PWTOd 1or2ps |PW704 2ps
Processor card (standard) CF7O1 1 CP701 2ps
Processor card (enhanced, compact typa) CFro3 1 CP70a 2ps
Control bus coupler unit AlPS21 1arz2ps |AIPS21 2ps
Branch plug (for VL net or ¥ net 10BASE cable) |SS8TE4UK  1or2ps |S9764UK  Zps
Branch plug (for V' net 10BASE cable) SO628UK Zps S0628UK  Zps
Battery unit SOvEEUK 1 S5976EUK  Zps

Figure: PFCD - Compact Field Control Station Cards
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FCS HARDWARE

The following is the brief description of hardware components of all types of FCS. Some of the
hardware components are specific to that type of FCS.

¢ Field Control Unit (FCU)
The field Control station (FCS) basically consists of two parts — The Field Control Unit (FCU) and
the Node. The FCU consists of the Station control cards.

¢ Control Bus Coupler Unit
The Coupler is where the V-Net or the VL-Net is installed into the FCS Station. It has provision
for two-bus connection. The coupler unit couples the processor card installed in the Field
Control Unit (FCU) to the V-Net or the VL-Net Cable by performing signal isolation and the
signal level conversion.

¢ Power Supply Unit (PSU)
For Compact type of FCS (PFCD), this unit receives power directly from the main source while
for the KFCS and LFCS this unit receives power from the distribution board. This unit converts
the main AC voltage into an isolated DC voltage for distribution to cards and units mounted in
the Filed Control Unit (FCU)

¢ Back Up Batteries
These are rechargeable battery units installed in the PSU, backs up the memory in the
processor card during the main power failure. It can hold the memory for about 72 hours. If
the power failure is more than this specified time, the FCS has to be loaded off-line, for it to
function normally.

¢ Remote Input/output (RIO) Interface Card and RIO Bus.
The RIO Interface card is used in the LFCS. The interface card performs communication via the
RIO coupler unit between multiple nodes connected on the RIO bus.

¢ Process Input Output Units(PIO) or Input/output Units (I0U)
These are Modules that perform the conversion processing and transmission of filed process
signals to the CPU card.

¢ Node Interface Unit (NIU)
This component send the analog and the contact i/o signals from the field to the Field control
Unit (FCU) for processing and it offers the function to supply power to the Input/Output Units
(lou)
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¢ Node
Node consists of Node Interface Unit (NIU) and Input/output Units (IOU) incase of LFCS (for
RIO) while the Node consists of Input/output Units in case of KFCS (For FIO).
¢ ESB Bus Coupler Unit
The ESB bus coupler unit couples the ESB bus interface card installed in the FCU to the ESB bus
by modulating and demodulating the signals. This is applicable for Field Control station with
FIO (KFCS)
¢ Processor Card
The Processor Card performs calculations and control computation. In case of redundant CPU
models of the LFCS and KFCS, there are two processor cards. One of the cards is in control
status and the other is in the standby status.
Each of these two processor unit have two processors or the CPU, which perform the same
control computation. A collator compares the computation results during each computation
cycle. If the computation results from the two CPUs match, the collator determines that the
computation is normal and sends data to locations such as the main memory and bus interface
unit. Because the main memory as an ECC, transient bit inversion errors occurring in the main
memory can be rectified.
1 1
| | | . |
I Coupler | I Coupler |
,CPU module 1 CPU module™,
: V net I/F V net I/F 3
] M =i & M zi F
| memory H I compar IFCPU 1 | | CPU1 4l campa | H memory |:
I with ECC ™ rator - rator 1 with ECC |
-CPU2 (| CPUZ2-
; PIO P PIO
. L o _LE ;
! PIO . PIO :
A X — UE l - - IFF i
Power IO bus IO bus Power
card 1/F I/F card

Coupler Coupler I

Figure: Pair and Spare function of the CPU Card for FFCS.
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If the computation results from CPU1 and CPU2 do not match, the collator judges that a
computation error has occurred, and the control will be transferred to the standby side. The
standby processor unit performs the same computation as the control side, even though it is in
the standby state. Therefore, it can immediately resume the output of control computation
data to the bus interface when it takes over the control

Therefore, CPUs within the same unit collate each other’s computation data, being sure to
detect any computation errors. Because the unit on standby performs the same control
computation concurrently with the control side (even though it is in standby status), it takes
over the control computation at any point of time without interruption (bumplessly). This is
called the pair and spare function of the CPU card.
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5. NETWORK

CS3000 R3 uses Vnet/Vnet-IP and Ethernet for data communication. The specifications of the network

are as below.

10 Mbps 1000 Mbps

10base2 cable used between HIS CAT5e or higher UTP cables,
stations single-mode fiber optic cables
10base5 cable used between FCS,

ACG, ABC etc

500 m/segment (for 10base5) No Limitation

185 m/segment (for 10base2)

Daisy Chain Star(Tree Format)
Yokogawa's
dedicated
Exaquantum oPC HIS HIS
Bus 2 Open Open| Vnet Open | Vinet Open| Vnet B
|
1| I I N | 1 | [N | v
Vnet Open | Vnet Open | Vnet Open
Bus 1
FCS APCS GSGW PLC

T

Figure: Vnet-IP Configuration

6. SYSTEM CAPACITY

100,000
256

16

64
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7. HARDWARE CONFIGURATION

CS3000 Rev. 3.8

The dip switches for domain and station no. setting for the FCS is found in the CPU card and has to be
set correctly for station address identification as per the configuration.

QoD
PARITY
[

o

MSE

DIOMAIN
Mo,

L=B

a

1
- || — Ol parity of domain number switches
LI —
U ]—Armysna
LR —
L, — |
] :|~I:h:-rnai1 rmber of & bitz
- 13
L5 —

MSE: Mast significant bit
LEB: Least significant bit

STATION

ooo O

PARITY

MSE

Ma.

JREAHEAHE).

2 L9 S Pe Z L

LSB

—Jdd parity of station rumber swiches

Station rumber

MSE: Most significant bit
LSE: Least significant bit

i':t'o" 123456789 10111213141516
0010110011010010 Bit 1 0010110011010010
0 00000000OO0ODODODODOO0OO Bit 2 000000000O0O0OO0OO0OO0OCBO0CO0
0 0000000OOOODOOOO Bit 3 000000O0O0O0O0OO0OBO0OBO0OBO0ODO0CO
0 00000000OO0OOODOODO1 Bit 4 0 0000000O0O0OO0OO0OO0ODBO0OO01
00000001 11111110 Bit 5 0000000111111110
0001111000011110 Bit 6 0001111000011110
0110011001100110 Bit 7 0110011001100110
1010101010101010 Bit 8 1010101010101010
Figure: Domain and Station number setting for FCS
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The dip switches for domain and station no. setting for the HIS is found in the Vnet control bus card,
installed in the PC PCI slot and has to be set correctly for station address identification as per the

configuration.
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HIS STARTUP

This chapter explains the start up the HIS operation and Monitoring functions, which is
necessary before commencing the plant operation and monitoring.

1. HIS UTILITY

When the CS3000 operation and monitoring package is loaded, an account with a user name
“CENTUM” is created as part of the installation steps. Hence to login to the CS3000 operation
and monitoring function on the HIS, the operator has to login as a “CENTUM” user. The HIS
starts the operation and Monitoring package based on the selection done in the HIS utility.

Mew Office Document

@ Maintenance

Cniling Manual

WWindows Lpdate j Fieldbus DD File Copy Ukility

Open Office Document

=
Linked-Part List Window
. Project's Attribution Uility
¥ @ Accessories L3 ﬁ Recipe Lkility
@ Microsoft Office Tools — * m Recipe View
+ @ Startup » E Report package
, Microsoft Excel Software Configuration Yigwer
Microsaft Word System Yiew
| 4 . ‘Web Monitoring Tool

Wisio Professional

2 MSN Messenger Service

¥

EECEER ZOILARE oo

Figure: To start the HIS Utility from Windows 2000 environment.
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HIS Utility x|

— Startup [for CEMTLUR]
v Activate HIS when vou Logon

[Set to the current uzer'z startup menu)

—&uto Logon [Adminiztratar privilege required]
[ Auto Logon to ‘windows

IEENTUM
[zer name

Fazzwond I

Fazzword Camnfirm I

— Configuration Operation Keyboard

Serial Part Ma. I Mone j

[Reboot computer required]

— Change CEMT UM Paszword [Adminiztrator privilege required)

[Feboat computer required) Lhange Password I

—Set Desktop Ervironment for CEMTR [Adminiztratar privilege required]

Desktop Environmert IWiﬂdDWS Standard j
[Reboot computer required]

Cancel |

Figure: HIS Utility with Startup (for CENTUM) selected.

When setting up [Startup] Only (as shown in the above figure)
Turn the power on for the PC in which Windows is installed.
Log on using the [Ctrl] + [Alt] + [Del] keys.

Enter the user name (CENTUM) and the password.

The operation and monitoring window starts.

When setting up [Automatic Log On]
Turn the power on for the PC in which Windows is installed.
The following processing is performed automatically.
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User is logged on with the [Ctrl] + [Alt] + [Del] keys.
The user name and password set up in the HIS Utility dialog box is entered.
The HIS starts if [Startup] is set.

When neither [Startup] nor [Automatic Log On] is Set up

Turn the power on for the PC in which Windows is installed.

Log on using the [Ctrl] + [Alt] + [Del] keys.

Enter the user name (CENTUM) and the password.

The CENTUM (Windows general user environment) starts. At this time, the HIS does not start
up but System View can be used.

When setting up both [Startup] and [Automatic Log On]
Turn the power on for the PC.
The HIS starts.

2. VIRTUAL TEST FUNCTION

In the absence of actual FCS and the VL Net control bus card, using the virtual test function,
the memory of the HIS can be used to generate the FCS simulator and emulate FCS control
functions and HIS Operation and Monitoring functions based on the FCS and HIS chosen. The
following procedure describes the steps to start the Virtual test function.
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Mew Office Document
Open Office Document
Wiindows Lpdate
WinZip

DOCMAP

Programs Accessories
Microsoft Office Tools

Documents Skartup

Microsoft Excel
Jettings

Microsoft Word
Search

Wisio Professional

Help MSM Messenger Service

@ Maintenance

Onling Manual

™ Fieldbus OO File Copy Utiliey
'(B Graphic Builder

HIS Uiy

Linked-Part List Window
. Project’s Attribution Ukility
» BH Recipe Uity
L4 ’m Recipe View
L4 a Report package

Software Configuration Yigwer

L4 . ‘Web Monitaring Tool

(=D LEBE  1nisem

Figure: To start the System View from Windows 2000 environment.
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B System View (C53000) - FC50101 =101x]
File Edit Wiews Tools Load Project | FC5 HIS Help
wla] 5| x|ifwlefn] oo [Fhm) A
Il Falders Resource Information. .,
ED STSTEM VIEYW Test Function | Modified |
B0 YMEKR3
B3 COMMON All Generation. ..
-3 BATCH
-3

(] FES0102
w0 HISOTE4

" o

Starting the FCS kest function, [ [

Figure: To start the Test function for FCS0101 from System.
ﬂﬁeneratiun Message - [PjE:YME3KR3 Stn:FCS0101] - |I:I|5|

Start rezolving of invalid element Sat Mow 10 23:43:53 2001 ;I
|E|:um|:||eteu:| rezolving of invald elerment  Sat Naow 10 23:43:55 2001

KN _PILI

Figure: The Generation Message Dialog that appears after selecting the test function.
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x

Change operation and monitoring function to
virtual test mode. 0OE?

HIS Station: IHISDlE-’-l vI
FCS Start Computer I-Iame:ILEIEAL HO vI |

[¥ No Conmect to Other PC

()24 | Cancel |

Figure: Dialog to select the HIS Station for Operation and Monitoring function.

E@Test Function - Pjt: YME3KR3 o [m]
Fil= Operation YWiew Settings Tools ‘Window Help

I | | Hl I| ||5tn:FCSDIDll(TargetIess) I/ is being mlﬁl @l [}]lﬁl I.-lbll;'al | E”

Fqualize start. HISOl64 |
FEqualize completed successfully. HIZOLlE4

FC3 simulator start.

WHF Communhication Startup Processing ...

Checking FC5 Status ...

Getting password...

Gpecifving test target...

Completed FC5 test function start processing.

-

<] ¥
Ready v

Figure: Window to indicate the completion of FCS test function processing.
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2| § === EHée|- BE| = 111/10/2001 11:53 PM
| [BEbEs
]

Ready oA
i#fistart H HAE B E |J Esystem Yiew (C53000) -... | BfiFicot [+] 8 Test Function -Pit: ... | [B DY DB 0 11s3em |

Figure: Virtual HIS Operation and Monitoring function in Full-Screen Mode.
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ENGINEERING ENVIRONMENT

The engineering work is done on the ENG (Engineering Station), which has the standard
builder function or system generation function installed. There are potentially following two
types of engineering environment.

¢ Target System
¢ Non-Target system

1. TARGET SYSTEM

In case of target system, the system generation is done on the ENG and loaded to the
components connected on-line. In this case all the system hardware is connected in the
network.

Engineering environment

in a target system.
geL sy Ethernet

ENG/HIS

V net

5

Standard FCS

Figure: Target system.
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2. NON-TARGET SYSTEM

In case of non-target system, the system generation is done on a non-target ENG without any
of the CS3000 system components. Once all the generation is completed, the same is tested
using the virtual test function. The project is then copied into a secondary media and loaded
on to the target ENG and then off-line downloaded to all the components after the complete
network is connected. This function allows the engineering work to start even before the
actual CS3000 hardware components are procured.

Engineering environment
outside a target system*.

ENG/HIS

ngineering dat

Engineering functions and
virtual test functions

Figure: Non-Target system.
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3. CONCURRENT ENGINEERING

Using the Windows 2000 networking features, one engineering database is shared among
several users thus achieving concurrent engineering. With this feature, a team of systems
engineers could generate different sections of the project like, I/0 generation, sequence/logic
generation, graphics etc., thus reducing the system engineering time.

Ethernet

{ Engineering functions

Operation/monitoring
functions

PC

ENG/HIS

Concurrent engineering via network

i

Standard FCS

Figure: Concurrent Engineering.
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4. ENGINEERING FLOW

The following engineering flow is followed in this course.

FCS

HIS

Project creation

|

Common item definition

| |

Control function definition

1

Included in the engineering course.

Operation/monitoring
function definition

| |

Done in the fundamental course.

Virtual test execution

i |

Defined function download

]

HIS Setup functions

1

Target test execution

Figure: Engineering flow.

Parameter save

1

Project save

|

Documentation of project
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PROJECT CREATION

This chapter explains the creation of a new project, different types of projects and project
attributes.

1. TYPES OF PROJECT

A project is a folder that contains the project database i.e. all the system component folders
and the files. All the builder files are modified and created under this project folder. There are
three types of projects: the default project, the current project and the user defined project.

DEFAULT PROJECT

The default project is automatically created when the system view is started for the first time.
Once all the system generation is carried out using the default project and the FCS is off-line
loaded, this default project is converted to a current project automatically. If a project is
defined as a default project, on-line functions cannot be performed unless it is converted into
a current project. With a default project, virtual test function can be performed.

CURRENT PROJECT

When a FCS off-line loaded using a default project, the default project is automatically
converted into a current project. This allows on-line functions to be performed. Both default
and current project cannot co-exist. The image of the current project components is same as
the actual components installed in the network. Hence only one current project can exist. A
target test function can be performed if a project is a current one.

USER-DEFINED PROJECT

A project copied from a default or a current project is referred as a user-defined project. There
could be as many user-defined project assigned in a system view. On-line functions cannot be
performed from a user-defined project. A virtual test function can be performed from this
type of project.
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2. CREATING A DEFAULT PROJECT

¢ Start System view

Maintenance r
Online Manual k
Fieldbwus DD File Copey Lkility
caraphic Builder

HIS Ukility

Linked-Part List Window

Mew Office Document Recipe View

Report package
Cpen Office Document

Software Configuration Yiewer

Web Monitoring Tool

Windows Update
frocess Control Lkilities

Project's Akkribution Ukl

Bl QUE &L

» @ Accessories

Programs

'®
| = =3 i CEMTURM  F Iﬁ 2 Wiew
x @ Documents 4 Microsoft Excel
Microsoft Word
I% Settings r
E . Yisio Professional
Q % Search r ¥
=
i @ Help
Run...
-
Shut Diown

Eﬁtart |J o < &

Figure: Start system view.
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¢ Confirm default project creation
When the system does not find any project definition, it automatically prompts for a

creation of a default project.

SystemV¥iew x|
Default project naot found.
Create 7

Yes Browse. .. Cancel

Figure: Confirmation of default project.

¢ Project out-line
Allows entering the user name and project information. It is mandatory to enter the

project information details at least an arbitrary character.

outine x|

Set Project |nformation
— C5.3000 Saftveare |nformatian

tadel C53000
szer IYME
Organization ['¥okogawa Midde East E.C.

— Project Infarmation

k. I Cancel |

Figure: Project outline dialog.
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¢ Project property
Allows entering the Project name (an alphanumeric characters less than 8 characters).
This would be the main folder of the project under which all the sub-folders and files

are created.
Project location or position: Where the project directory resides. The default project

path is Default drive\CS3000\eng\BkProject\

Creakte Mew Project

Mame and Position | Outline | Constant | Detailed Setting |

Project IYMESKH 3K

Position
IEZ"'. Browse... |

Praoject Comment

Aliaz of Project I

0k, I Cancel

Figure: Create new project dialog.
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¢ Creating FCS folder
For a C53000 minimum system at least one FCS and one HIS are required. This prompts
to create a FCS. The station number and address are assigned from this dialog. Once
this is confirmed, the station number cannot be changed. Additional FCS stations can
be created from the system view later.

Create New FCS

Type |Eu:unstant| EnnstantEI State Transitiu:unl Line 1 I Netwu:urkl Edit I

— Type
Station Type
I.-“-‘-.FGSEID Dplexed Field Control Unit[for FIO, 19" Back Mountable) j
[T | DualFedundant Power Supply

D atabaze Type
I General-Purpoze j

— Station Address

Dramain Mumber

Station Hurnber

— Companent

MHumber

Station Comment

Aliaz of Station

Station Statuz Dizplayp

TP el

Ilpper Equiprment Hame

k. I Cancel

Figure: Create new FCS dialog.
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¢ Creation of HIS
As mentioned above at least one FCS and one HIS are required for a minimum C53000
system. The station number and address are assigned from this dialog. Once this is
confirmed, the station number cannot be changed. Additional HIS stations can be
created from the system view later.

Create Mew HIS

Type |E|:unstant| Netwu:urkl

— Tupe

Station Type

— Station Address

Dramain Number I-I 3:
Station Murnber I‘34 3:

— Component

Murnber I
|
|
|
|

Station Comment

Aliaz af Station

Station Statuz Dizplay

Ipper Equipment Mame

k. I Cancel

Figure: Create new HIS dialog.

¢ Project folder
Thus the project folder is created with one FCS and one HIS. Also a Common folder
common to the entire project is created automatically. All the required sub-folders and
files are created under each of the above mentioned three folders.
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3. PROJECT ATTRIBUTION UTILITY

Project attribution utility is an engineering tool to register projects, modify the project type
and delete project registration. Before the project attribution utility is started, the system
view has to be closed.

START PROJECT ATTRIBUTION UTILITY

utility To Change Project's Attribute ﬂ

— Projects
Project Mame | Locatian | Project fttribute |
LA YME3KRAIK F¥vMEIKRIE Default Project
[ TECAK26 EXTGCIRZE lzer Defined Project

| Feeister I Chanee Delete Exit

Figure: Project attribution utility.

REGISTERING A NEW PROJECT
This is used to register a new project in the system view. Even a network path for the project
folder can be specified.

CHANGING PROJECT ATTRIBUTE
Using this a project attribute i.e. the property can be changed to one of the three types —
Default project, Current project or User-defined project.

DELETING A PROJECT REGISTRATION
Using this a project registration can be deleted. This will not deleted the project folder from
the hard disk.
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DEFINING FCS CONFIGURATION

This chapter explains the detailed setting of the following items in the FCS folder.
¢ FCS Properties
¢ FCS Station definition (FCS Constants) builder.

1. FCS PROPERTIES

¢ FCS Station Type
There are five categories for FCS stations: SFCS, LFCS, APCS, KFCS and RFCS2. The
required type of FCS is selected.

¢ Power Supply Unit in Dual-Redundant Configuration
Specify if the dual configuration is required for power supply unit. This is set as per the
FCS hardware.

¢ Define Database Type
The database type for the FCS is decided according to the control system configured
for the FCS. The different type of database handles different numbers of function
blocks. Once a database type is defined, the database type cannot be changed. The
number and types of function blocks vary based on the database selected. This is
selected based on the project requirement.

¢ Station Address

Station addresses are used to identify the stations on the V net. The station address is
composed of a domain number and a station number. Set a domain number for a new
FCS to be created. Set a domain number in the range of 1 to 16. The domain number
cannot be changed once it is set. Station numbers are used to identify the devices in
the same domain of the system. With FCSs, the station number is generally set from 1
in ascending order. The station number may be set for each domain in the range of 1
to 64. The station number cannot be changed once it is set.

¢ Component Numbers
Component numbers are used for devices that are configured in the project. For
example, assigning a component number to a FCS cabinet will be convenient for wiring
the cables by labeling the connection origin or connection destination component
numbers. Component number settings can be omitted.

¢ Station Comments
If more information about each station is required, the station comment may be input
for each station. The station comment can be omitted.
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The station comment is displayed on the FCS property tab.

¢ Alias of Station
An dlias can be used as an alternative of station name. After setting aliases, the
stations displayed on the HIS will be indicated by their aliases. An alias of a station can
be defined with up to 8 alphanumeric characters.

¢ Station Status Display
A window can be designated to display the station status on HIS instead of using the
HIS station status display panel. The name of this window can be designated using up
to 16 alphanumeric characters.

¢ Upper Equipment Name
The name of the higher-level process equipment group in plant hierarchy can be
designated using up to 16 alphanumeric characters.

¢ High-Speed Scan Period
High-speed Scan period may be applied when the fast response is required for the
process control. 200 ms or 500 ms may be specified as the High-speed Scan period. 50
ms or 100 ms may be specified with keystrokes.

¢ Medium-Speed Scan Period - LFCS
Medium-speed scan period may be applied when the relatively faster response is
required for the process control. Either 200 ms or 500 ms may be specified as the
medium-speed scan period.

¢ Pulse Width
When the MC-2 or MC-3 blocks output signal conversion type is either [2-position
Pulsive Output] or [3-position Pulsive Output], the time span of the contact output
signal’s ON (pulse width) may be set. The range for setting the pulse width is from 1 to
100 seconds. The default setting is 1 second.

¢ Serial Start Interval
The serial start function puts the motor control blocks (MC-2, MC-3) of the same
control station into groups and starts multiple motor control blocks (MC-2, MC-3) in
the same group sequentially at a specified interval when start requests are issued to
these blocks simultaneously. Serial start is executed only when the manipulated
output value (MV) is changed to a greater value. The serial start interval may be set
between 0 and 9999 seconds. The default setting is 0 second.

¢ MLD-SW Block AUT/CAS
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Manual Loader Block with Auto/Man SW (MLD-SW) is a function block to switch the
output between the signal from the connected function block such as a regulatory
control block and the manual output signal of itself. The mode of the block other than
MAN is AUT or CAS is selected from this setting. The default setting is [AUT].

¢ Action Type of SEBOL “drive” Statement
There are 3 action types of SEBOL “drive” statement that can be specified. In
accordance with the block mode of the function block, which is running SEBOL and the
action type specified here, the permission to output the operation commands to
function blocks may be checked.

¢ Setting Options
When using option programs, the programs need to be registered on the FCS
properties setting box. After installing the option programs, the programs may be
listed on the properties setting box for registration.

¢ Blocks with User-Defined Data Items
The user-defined blocks should not be specified in the area that may duplicate with
others in whole FCS. When using the blocks with user-defined data items (SFC block,
unit instrument), a specific area for the user-defined blocks needs to be specified.
[Number of Block Type] displays the allowed number of block types for the current
type of FCS database. [Block-type start number] may be set with reference of the
[Number of Block Type]. For example, if the allowed number of block types is 20 for
both FCS0101 and FCS0102, and the [Block-type start number] for FCS0101 is set to 0,
the areas from 0 to 19 is reserved for FCS0101. Thus the [Block-type start number] for
FCS0102 may be set to 20 or greater.

¢ Action when Downloading to IOM
When downloading to an I/0 module, the behavior of function blocks connected to the
module may be specified as IOP (input open) or not.

¢ SS-DUAL PV Update during Deviation Alarm

When SS-DUAL block signal selector switch is at the position 3, both inputl and input2
will be monitored. If one of them is not normal, the switch will select the normal side
input. If a deviation alarm occurs, to update PV or to hold the current PV can be set by
checking this option. When checking the option box for [SS-DUAL PV Update During
Deviation Alarm], if a deviation alarm occurs when the switch position is 3, the data
status of PV will become BAD but the PV itself will continue to update vary with the
selected input signal. The default setting does not check this option, so that when a
deviation alarm occurs, the SS-DUAL will hold its current PV. This setting covers all $S-
DUAL blocks for the whole FCS.
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¢

Alarm Notify Action when All AOF Released

When alarm inhibition (AOF) of all function blocks are released, if the existing alarm
gives an output or not can be specified by checking this option box. When checking
[Alarm Notify Action When All AOF Released] option box, all the existing alarms will
output when their inhibitions (AOF) are released all together. By default setting, this
option box is not checked, so that the existing alarms will not output when AOF
released. This setting covers the whole FCS; it can only be changed via offline
maintenance.

Specify Reference Station for Tag List

Enable to Designate Station for Referencing Tag List. The tag list of a designated
station can be referenced when checking this option box. When this option is not
checked, the stations start from smallest domain number and the smallest station
number will be listed in ascending order and set as the default stations for referencing
tag list.

Annunciator Message Head Number

The annunciator message head number can be designated. When an annunciator is
initiated, the data assigned for the annunciator can be referenced for the printing
message. The annunciators from the designated annunciator head number will
correspond one by one to the printing messages from the designated printing message
head number.

Printing Message Head Number

The printing message head number corresponds to the annunciator message head
number can be designated. When the setting for annunciator message head number
or for printing message head number is not correct, an error will be displayed in the
dialog box and the setting will become invalid.

State Transition Matrix

When the FCS database is a type of database for unit configuration, state transition
matrix can be defined. Maximum specification number indicates the total number of
state transition matrixes. This is only an indication and cannot be edited. A state
transition matrix to be applied in this FCS can be selected from the state transition
matrix list of this project.

Making 10 Bus Dual-Redundant: KFCS

Specify whether or not the ESB bus is made dual-redundant in an FCS in which only one
CPU card is used. When this checkbox is checked to make the ESB bus dual-redundant.
Also the interface card type is specified.

Control Bus TCP/IP Settings
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Normally there is no need to change the TCP/IP protocol setting for the control bus.
The IP addresses on the control bus are used to logically identify the HIS for
communication among HISs on the control bus. In normal situation, the automatically
determined setting should be used.

172. 16. dd. ss

172: System fixed

16: Identifier showing that the bus type is control bus (fixed)

dd: Domain number

ss: Station number

¢ Control Bus Subnet Mask
The control bus subnet mask is set to “255.255.0.0” as the default setting. In normal
situations, this default setting should be used.

2. FCS STATION DEFINITION

The following explains the setting details of FCS station definition.
DEFINITION ITEM

¢ Start condition
The start condition determines which method to be used, initial cold start or restart, to
initiate the FCU, upon turning on the power to FCU, which was in the power shutoff
status. Select one from “MAN (Initial Cold Start),” “TIME (Restart in case of
momentary power failure)” or “AUTO (Restart).” The default is “MAN (Initial Cold
Start).”

Start Condition Start Operation

MAN (Initial cold - Initial cold start
start)
TIME (Restart at the | Prolonged power failure (Momentary
time of momentary | power failure tolerant time-FCS power
power failure) failure time)

Momentary power failure (Momentary | Restart
power failure tolerant
time>FCS power failure time)
AUTO (Restart) -

Table: FCS Start condition
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Initial Cold start:
Initial cold start is to reset all FCS’s internal states and initiates the control operations
from initial status.

Auto (Restart):

FCS Restart is a start operation that attempts to maintain the status before the
operation stop status as long as possible in order to restart the operation. The start
operation is executed dfter restarting the suspended function block processing where
it was suspended and completing it.

Time:

When “TIME” is selected as the start condition, “Momentary Power Failure Tolerant
Time” should be specified. “Mlomentary Power Failure Tolerant Time” is a definition
item used to determine the type of start operation based on the power failure time.
The length of power failure time is categorized into either “Prolonged power failure”
or “Momentary power failure” by comparing the power failure time with the
momentary power failure tolerant time. Tolerant Time: Set 0.0 to 4.0 (sec). The default
is 2.0 sec.

¢ Digital Filter
The digital filter is a function in which the input signal is processed by the first-order
lag filter in order to reduce input signal noise.

The following is the computational expression for the digital filter:
Yn=(1-x) e X +ax ® Yn-1

a: Filter coefficient

X: Input value

Yn: Current filtering data
Yn-1: Previous filtering data

There are three kinds of digital filter coefficients.

Digital Filter Coefficient 1: 0 to 1.00 (0.01 unit) — Default: 0.5
Digital Filter Coefficient 2: 0 to 1.00 (0.01 unit) — Default: 0.75
Digital Filter Coefficient 3: 0 to 1.00 (0.001 unit) — Default: 0.875
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3. SCAN TRANSMISSION DEFINITION ITEM

To transfer/receive the values of global switches between stations, define the following scan
transmission definitions on the FCS Constants Builder.

¢ Self station buffer size
Define the communication buffer size to transfer the values of global switches
assigned to the present station to other stations.
e Present station buffer size:
Define 32 or 1024 (bytes) to transfer the values, or 0 not to transfer them. The
default is 0.

¢ Station definition type
Define whether to receive the values of global switches under the control of other
stations if transferred.
e Station definition type:
Choose “0: Not communicate,” or “1: Individual Station Communication.” The
default is 0. When you choose “Individual Station Communication,” define the
communication buffer size to receive data.
e Individual Station Definition (stations 1 to 64):
Define 32 (bytes) (same value as the buffer size of the present station defined
at the sending station) to receive data, or 0 not to receive data.

DETAILED SETTING ITEMS

¢ Wind up Time

Windup operation is a preparatory processing for organizing time-series data that are
required for control operations. The function block’s input processing, control
processing, calculation processing and alarm processing executed during windup
operation are executed in the same manner as in normal operation. All output signal
processing, except for the one that outputs control output signals to the process
output terminal, are executed in the same manner as in normal operation. Sequence
table blocks and logic chart blocks don’t operate while windup operation is running.

The windup operation time can be set on the FCS Constant Builder.
¢ Wind Up Time: Set 0 to 100 (sec.).
The default is 60 sec.

¢ SEBOL / User C Ratio
The setting of the processing executed in the idle time in FCS’s CPU is defined in
“SEBOL/User C time ratio” on the FCS Constants Builder. This time ratio is set as “100
%” as default, means the total idle time of FCS’s CPU is used by SEBOL.
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¢ Interval for repeat warning alarms
The repeated warning alarm is a function that retransmits a process alarm message
dfter a specified time has elapsed during the period between the alarm occurrence and
recovery from the alarm, regardless of whether the alarm is acknowledged. The
purpose of the repeated warning alarm is to notify the operator that a critical
alarming state is continuing. The setting value is between 0 to 3600 seconds. When 0
is set, repeated warning alarm function is disabled. Default is 600 seconds

¢ Alarm mask for initial cold start

The repeated warning alarm has a function in which at initial cold start (include
recovery from a long period of power failure) of the FCS, only the high-priority alarms
are picked up from all the alarms and issued to the operation and monitoring consoles.
When the initial cold start for the FCS is executed, as a rule, only the alarms that were
newly activated after start are transmitted to the operation and monitoring console
by the alarm mask function. However, for the alarms that are set as repeated
warning, if alarm is in process, the process alarm message is transmitted even though
it was not newly activated. However, if it is set as “alarm mask disabled” in the FCS
Constants Builder, every alarm that is in progress will be classified as newly activated,
and the process alarm messages will be issued at initial cold start.

¢ Inter-station data link communication period

The inter-station communication period is a time required to complete all inter-station
data link processing within a FCS. It is specified in the FCS Constants Builder as a FCS-
specific constant. The default is one second. During inter-station data link processing,
inter-station data link processing at all points is completed within the time in seconds
corresponding to the “inter-station communication period.” The number of inter-
station communications points executed in one second is shown below. Points
obtained by rounding up the result of the following equation to the nearest multiple of
8.

(Effective inter-station data link points) = (round up by every 8 points)
(Inter-station communication period)

¢ Retransmission skip when Inter-station data link error
When a communication error is detected during inter-station data link processing,
inter-station communication transmission skips for a period of time then retry the
transmission in the interval of this skip period. This re-transmission skip period is
expressed as follows:

Re-transmission skip period = (Inter-station communication period) *
(re-transmission skip times)
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The default is 60. If the inter-station communication period extends, the re-
transmission skip period extends accordingly.

4. EQUIPMENT

¢ Equipment name
The equipment name is assigned for each equipment object registered in the plant
hierarchy. The name is specified using up to 16 alphanumeric characters. Make sure no
equipment name conflicts with another within the same project. However, when
registering the custom unit equipment, specify an identical equipment name for both
the default and custom unit equipment.

¢ Upper Equipment name
The upper equipment name refers to the name of the equipment object located in the
next upper layer of an equipment object in a plant hierarchy. Specifying an upper
equipment name via the Plant Hierarchy Builder determines the location of an
equipment object in the plant hierarchy. Only custom equipment names can be
specified as the upper equipment name.

¢ Equipment comment

A comment may be attached to an equipment object as a note when generating a
system. The comment can be entered using 12 double-byte characters or 24 single-
byte characters. This comment is not displayed in the operation and monitoring
window. For a default equipment, the comment for corresponding equipment is
attached as the equipment comment. For example, the station comment is attached as
the station equipment comment, and the control drawing comment is attached as the
control drawing equipment comment. For custom equipment, the user can freely
define a desired comment.
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PROCESS INPUT/OUTPUTS

This chapter explains the definition of Nodes and Input/Output modules for KFCS. Process
inputs/outputs are used to exchange signals between field equipment and an FCS. There are

three types of process inputs/outputs:
¢ Analog input/output
¢ Contact input/output
¢ Communication input/output

Process input/output signals are used as input/output signals for the regulatory control,

arithmetic calculation and sequence control.

FCS

Basic control

Softwara 110

Regulatory confrol blocks | |

Common switch |

Arithmetic calculation blocks

Annunciator massage |

| Sequence control meassage |

Unit instrumants

| Saquanca control blocks

|
Facaplate blocks |
|

Options

| Valve pattern monitaring ("1 |

| Off-site blocks (*1) |

FCS IO Interfacas

|Gu:ummuniu:atiu:un o |

| Fieldbus 11D

Figure: Relationship of Process 1/0 with basic control
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1. CREATION OF A NEW NODE

Create a new node for installing an 1/O module. While selecting the [IOM] folder, select
[Create New] [Node] from the [File] menu. The following new FIO node dialog box for creating
a new node will be displayed:

H System Yiew {(CS53000) - I0M

File Edit W%iew Tools Load Projeck FCS HIS Help

B = e e e [ A R B e 23 N e S
&l Falders l[0pened Folder : IDM
-3 SYSTEM WIEW MName | Tupe | Modified
=0 YME3KRA3
&3 COMMON
-0 BATCH
&-3 FCSO101
=3 FCso102
{:l COMFIGURATIOM
g ﬁ I I Mew Brajectk, ..
D S| Qpen FiZa.,
{:l MES  Euternal File 2 HIS...
D FUM BCY, ..
=3 DIsf Delete il
-] HIS0T2: Cuk Chp] e State Tramsition Mateic. . .
f- TGE3K2E Copy (Zhr]+E SEBCL Wser Funckion. ..
Paste (Zhr] 5 SEC Sequence. .,
Paste Shorbout Unit: Procedure, ..
FE5-C Task, ..
Prink Presiew 4

User Custom Algorithm...
Prink 4

Mode. .,

fone Lpward
fone Dowmward

(=
L]

Properiizs... Trend| acquisition pen assianment, ...

Wimdow, .

Cammon Black, ..

Redme graup, ..

Skatian. ..

Figure: Creation of a new node.
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The following dialog appears to set the details of the node.

Type I

Type
’7'[? Local " Femote

M ode 2 =

— Remaote Node

b azter I j

[T | Use Wserbefined||F Address

Addrezs of Left-Hand Side EB5O I

Addrezs of Right-Hand Side EBS01 I

— Power Supply Unit
[T [ualRedundant Power Supply

% Oy

Al [T 24 DT Extermal Power Supply

Companent Mumber I

Made Camment I

k. I Cancel

Figure: New FIO node dialog box

¢ Type
Two selections, Local and Remote, are available for Type. Specify the type of a node to
be created. To create a remote node, it is necessary to define an EB401 (ER bus
interface master module) for a local node to which that remote node is to be

connected in advance.

¢ Node Number
The node number is used to identify a node unit. Specify a node number between 1
and 10. The default node number is 1. A maximum of 10 local nodes, a maximum of
eight remote nodes, and a total of 10 local and remote notes when they are mixed can
be connected. Also, a maximum of four ER buses can be connected to each

KFCS2/KFCS.
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Remote Master specification

Select the installation position of the EB401 (ER bus interface master module) to which
a remote node is to be connected. Specify this item only when the node type is remote.
The installation position is expressed in the following format:

NODENn\sEB401
n: Node number
s: Slot number

¢ Power supply redundancy
Specify whether or not to make the power supply unit dual-redundant. To make the
power supply unit dual-redundant, check this check box. This check box is unchecked
by default.

¢ Power supply capacity

The power supply unit has two options, 80W or 40W. When using 80W power supply
unit, up to six modules(*1) which can supply power to field transmitter can be installed
in one node unit. If 40 W power supply unit is used, the external power supply is
required when the I/0O modules providing power to the field transmitters. in this case,
check the check box of [24VDC from External Power Unit]. If the installed I/0 modules
do not supply power to the field transmitters, do not check the check box of [24VDC
from External Power Unit]. Thus the 24VDC will not be supplied to the field
transmitters.

¢ Component Number
Enter the component number within eight single-byte characters. This field is blank by
default. The component number is a number assigned to a cabinet that houses an FCS.
This number is used to indicate the connecting source and destination of each cable
when cables are wired. The specification of the component number may be omitted.

¢ Node Comment

Enter a comment on the node within 24 single-byte or 12 double-byte characters. This
field is blank by default. The specification of the node comment may be omitted.

CREATION OF NEW IOM

Once the node is created. The IOM that are installed in the node are defined. On the created
node, right click and select create new, IOM
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|gE System Yiew {C53000) - NODE1

File Edit Wiew Tools Load Project FCS HIS  Help

i m| | X| 5B 2] === 2= E
Il Folders 'EI pened Folder : MODET
=0 SYSTEM VIEW Name | Type
= YME3KR3
-1 COMMON
-1 BATCH
=3 FC50101
=3 FCsO102
{:I COMFIGURATION
&0 SEQ_LIBRARY
E{:lgﬂ ODE 1§ Greate Nev Project...
D e TCH Cipen FCS. ..
{0 MESSAGE External File y 3
- FUNCTION, BCW...
-2 DISPLAY Delete CEv
5% E';'Eg; 24 Gt (G| State Transition Matrie...
- Ty CEr| T SEBOL Wser Fumckion, ., .
Faste L o o SFC SEqUERCE, ..
Paste Shorbouk it Procedure, ..
i i FZ5-C Tash, .,
Print Preview: ¢ [ser Custan Slaatithn.. .
Prink 3
Made.. .
Move Upward Nest. .
RS | om. ]
Properties. ..

Trend acquisibion P ASSiaOnment, ..
I L0 T e

Camman Block, ..
Recipe group, ..

Skation...

Figure: Creation of new IOM

The following example illustrates the definition of analog input/output module (IOM)
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Create New IOM

Type and Position I Set Details |

— 0k Type

Categary

Type | £41141-5(16-Charnel Current Input] |

— Installation Position

Slat =]

[T Duplicate Mest Card

DOutput Type
’75' [ utput in & lump £ Dutput immediately

[~ High Speed Fead

10k Cormrnent I

0K I Cancel

Figure: Create new IOM dialog

FIO (Field Network) Analog I/O modules are connected via ESB bus. The following table lists
the category and types of FIO Analog I/0 modules:
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Analog I/0 Modules
Model 1/0 Types

AAI141-S  16c¢h Input

AAI141-H  16¢h Input

AAV141 16¢h Input

AAV142 16¢h input

AAI841-S  8ch Input/8ch Output
AAIB41-H  8ch Input/8ch Output
AABB41 8ch Input/8ch Output
AAV542 16¢h Output

AAI143 16¢h Input

AAI543 16¢h Output

AAV144 16¢h Input

AAV544 16¢h Output

AAT141 16¢h TC/mV Input
AAR181 12¢ch RTD Input
AAI135-S  8ch Input

AAI135-H  8ch Input

AAI835-S  4ch Input/4ch Output
AAI835-H  4ch Input/4ch Output
AAT145 16¢h TC/mV Input
AAR145 16¢h RTD/POT Input
AAP135 8ch Pulse Input
AAP149 16¢h Pulse Input
AAP849 8ch Input/8ch Output

Specifications

4~20mA, Non-isolated

4~20mA, Non-isolated, HART protocol

1~5V DC, Non-isolated

-10~10V DC, Non-isolated

4~20mA Input & Output, Non-isolated
4~20mA, Non-isolated, HART Protocol

1~5V DC Input, 4~20mA Output, Non-isolated
-10~10V DC, Non-isolated

4~20mA, Isolated

4~20mA, Isolated

-10~10V DC, Isolated

-10~10V DC, Isolated

TC: JISR, K, E, T, B, S, N/mV: -100~150mV, Isolated
RTD: JIS Pt100 ohm, Isolated

4~20mA, Isolated channels

4~20mA, Isolated channels, HART protocol
4~20mA, Isolated Channels

4~20mA, Isolated Channels, HART protocol

TC: JISR, J, K, E, T, B, S, N/mV; -100~150mV, Isolated Channels
RTD: JIS Pt100 ohm, POT: 0~10 kohm, Isolated Channels

Pulse Count, 0~10 KHz, Non-isolated
Pulse Count, 0~6 KHz, Non-isolated
Pulse Count Input, 4~20mA Output, Non-isolated

Figure: Types of FIO analog I/0 modules

web: Adico.ir

ADICO TRAINING CENTER ; email: atc@adico.ir

CS3000 RE. 3.8


mailto:atc@adico.ir�

PROCESS INPUT/OUTPUT CS3000 RE. 3.8

Digital I/0 Modules

Model I/O Types

ADV151 32¢ch Input

ADV551 32ch Qutput

ADV141 16¢h Input

ADV142 16¢h Input

ADV157 32ch Input

ADV557 32ch Output

ADV161 64ch Input

ADV561 64ch Output

ADR541 16¢h Relay Output
ADV859 16¢h Input/16¢h Output
ADV159 32ch Input

ADV559 32ch Qutput

ADV869 32ch Input/32ch Output
ADV169 64ch Input

ADV569 64ch output

Communication Modules

Model

ALR111
ALR121
ALE111
ALF111
ALP111

I/0 Types
2 port
2 port
1 port
4 port
1 port

Specifications

24V DC

24V DC

100~120V AC

220~240V AC

24V DC, Pressure Clamp Terminal Support Only

24V DC, Pressure Clamp, Terminal Support Only

24V DC

24V DC

24~110V DC/100~240V AC

Compatible with ST2 (Isolated Channels)

Compatible with ST3 (Isolated Channels)

Compatible with ST4 (Isolated Channels)

Compatible with ST5 (Common Minus Side every 16-channel)
Compatible with ST6 (Common Minus Side every 16-channel)
Compatible with ST7 (Common Minus Side Every 16-channel)

Specifications

RS-232C (1200 bps ~ 115.2 Kbps)
RS-422/RS-485 (1200 bps ~ 115.2 Kbps)
Ethernet (10 Mbps)

FOUNDATION Fieldbus H1 (31.25 Kbps)
PROFIBUS-DPV1

Figure: Types of FIO contact and communication I/O modules
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Installation position - Slot
The slot number where the card is installed (1 to 8) is defined.

Duplicate Next Card

The two I/O modules installed next to each other (odd numbered slot and the odd
number + 1 slot) can be configured as dual-redundant. After checking the option
“Duplicate Next Card,” a duplicated IOM (sIOM name Dup) is created. If this option is
unchecked, the duplicated IOM (sIOM name Dup) will be removed. The properties of
the duplicated IOM (sIOM name Dup) cannot be modified. The property sheet and the
contents in the property sheet cannot be accessed. When the original IOM is modified,
the same modification will be automatically duplicated to the duplicated IOM (sIOM
name Dup).

Output Type

Output type can be specified to the analog input/output modules and analog output
modules. Different output type makes the output to the modules or to the EB401 at
different timings.

Output in a lump: Output when all highest scan function blocks in the FCS complete
their processing.

Output immediately: Output when the connected function block is performing output
process.

High Speed Read

When check the option box [High Speed Read], CPU reads the data at high speed from
the 1/0 module. However, the I/0 modules for communication with remote nodes, and
the 1/0 modules for Fieldbus communication, High Speed read option are not
available.

IOM Comment

Up to 24 alphanumeric characters or up to 12 double-byte characters can be put as
IOM comment text. The IOM comment can be omitted. There is not comment text by
default.
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Create New IOM

Type and Position  Set Details I

10K Category Analog [nputdOutput

100 Type AA1835-5(4-Channel Cumrent Input 4-Channel Current Output, 1zolated Channels)
Slat 1
¥ Detect DOP

Specify Burhout
= |pzcale

) Dawnscale

W Fallback. Specification

[~ DOP Clear

Cold Junction Compenzation Caorrect j

Command(L] I

Default |
Ok I Cancel

Figure: Detail setting of a Analog input/output IOM

¢ Detect OOP
Whether or not to detect the disconnection of the output signal (OOP: output open) is
set in the I/0 module properties. By default, this check box is checked.

¢ Fallback specification
Whether or not the operation of the fallback function is performed is set in the 1/0
module properties. By default, this check box is checked. If the modules are in dual-
redundant configuration, [Fallback] cannot be unchecked.

o If “Set Fallback” has been set, either “Maintain Current Value” or “Output” can
be specified for each terminal with IOM Builder.

e If “Not performed” has been set, the current value is retained when an
abnormality occurs in the processor unit or in the interface with the processor
unit. However, even if the processor unit or the interface with the processor
unit recovers to the normal state, the occurrence of that error will not be
notified.
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¢ OOP Clear

The OOP clear function automatically sets the output to the tight-shut value when the
output open (OOP) state has continued for more than the specified time (fixed at 4
seconds). Whether or not the OOP clear function is available is set on the I/0 module

properties. By default, this check box is not checked.

¢ Command

Specify a special setting for each 1/0 module in a command line. The following shows

the commands that can input command lines for the analog I/0 module:

Command Description Detault Spﬁ;:;“:ggon
- QOOP detection A A P
S00P level specification 0.00085 mA 0w 0.023 A
Yes for current output.

ORBE ﬁr&:;ggeaﬁbach In case of the voltage output, Yes when the /0 Yes or No

epecification module is set as dual-redundant, and No when the

P 1D module is set as single.

Front connector . .
CHMCTCHE]| . ; Yes when the /O module is set as duakredundant,

g:;a;:gnemmn and Mo when the 1/'0 module is set as single. Ves orNo

Table: Input command line for analog I/0 module.
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2. IOM BUILDER

IOM builder definition for AAI835 IOM is discussed in detail below.

ff_mIIJM Builder - [Pjt:YME3KR3 Stn:FCS0102 Train:1 Node:1 File:1AAIS35-5.edf]
@ File Edit WYiew Tools Window Help

Gl Sl 3@l6]-|[F [E@

CERRESER Terminal Signal | Conversion | Service Conment Low Limit|High Limit

dsita » |[#2011101| nput ~ 4 20
32011102 | Input No 4 Z0
%2011103| Input No 4 z0
%2011104| Input Ho 4 20
%2011105| Cutput Ho 4 0
%Z011106| Qutput Ho 4 20
%2011107| Cutput No 4 20
%2011108 | Cutput Ho 4 Z0

Message |

¢ Terminal
A terminal of a process I/0 or a Fieldbus /0O can be numbered in accordance with its
physical position and the I/0 module location. The format of a terminal number is as
follows.
%Znnusmm
%Z: Identifier of process I/0O (Fixed)
nn: Node Number (01 - 10)
u : Unit Number (1 - 8)
s : For a Fieldbus communication module, s stands for segment number (1 -4). When
using modules compatible to HART communication, for measured analog data s=1,
while for the data via HART communication s=2. For other I/0 modules s is fixed as 1.
mm: Terminal Number (01 - 64)

¢ Conversion
No conversion is applicable for this type of card.
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Service Comment

The service comment is set with IOM Builder. Nothing is set by default. A string of up
to 40 alphanumeric characters or 20 double-byte characters can be entered. The
setting of the service comment may be omitted.

High/Low range and Unit

The lower and upper limit values of the measurement range of the terminal is set with
IOM Builder. The values that can be selected as the lower and upper limits of the
range vary depending on the I/0 module type, signal conversion type, and terminal
position. For AAI835 type the low and high limits are fixed at 4 and 20 mA respectively.

Set details

The details setting of the I/0 module are carried out in IOM Builder. The items that can
be selected vary depending on the I/0 module type. For AAI835, the output points can
have either direct or reverse setting. If direct is set, when the output reads 0% the
current output to the valve would be 4mA and 100% implies 20mA. If reverse is set,
when the output reads 0% the current output to the valve is 20mA and 100% implies
4mA.

P&ID tag name
Nothing is set by default. A string of up to 16 alphanumeric characters or 8 double-
byte characters can be entered. The setting of the P&ID tag name may be omitted.

Label

The user-defined label can be set for terminals. Nothing is set by default. This can be
used in the control drawings instead of system defined terminal names, which would
difficult to remember. Up to 16 byte alphanumeric characters can be entered. The
setting of the user-defined label may be omitted and in such case the terminal name
should be used in the control drawing.

The following shows the specification format of the user-defined label:
%%Mnnnn

%%: Unique to the system

M: The third character must be an uppercase character (A through Z).

nnnn: The forth and subsequent characters must be within 13 characters in a
combination of uppercase and lowercase alphanumeric characters (A through Z, a
through z, and 0 though 9).
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CONTROL DRAWING BUILDER

The Control Drawing Builder is used to configure the basic control functions of the FCS. With
the Control Drawing Builder, operations such as registering function blocks in the drawing file
and determining the flow of data between function blocks can be performed graphically.

CS3000 R3 system contains 200 control drawings per FCS.

1. CONTROL DRAWING

CS3000 R3 system contains 200 control drawings per FCS. To access control drawing select
FUNCTION_BLOCK folder under FCS folder. 200 control drawing files are displayed on the

right. Double-click to open the desired drawing file.

[f8 System ¥iew (C53000) - FUNCTION_BLOCK

File Edit ‘iew Tools Load Project FCS HIS Help

2|2 |=| &)

Il Fol

lders

=3 SYSTEM VIEW
=1 YME3KR3

-2 COMMON
{23 BATCH

&0 FCE0107
=23 Foso10z2

L3 CONFIGURATION
-2 SEQ_LIBRARY

[
E

BT

Figure: To open the control drawing file DR0001
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2. CONTROL DRAWING ENVIRONMENT

The figure below shows the features of control drawing environment,

Control Drawing Builder - [Pjt:¥ME3KR3 Stn:FCS0101 Draw:DRO001 File:DRO0O01.edf - [100%]]

=la] x|
F\|E Edit View Insert Format Tools Draw window Help ;Iilﬂ
=T e A TS T VY s e D NI R
I System jlls leenter j I? II gl | Green I ||
Tag MName i

001 |LICO01
002 |[FICOO01
003 |J001
004 |PGOO1

905 |CLIDO1
006

[
00§

FUNCTION BLOCKS

WIRING

DRAWING PANE

\

kI
Message |
=
-
K| »
Ready [®:311 wi7a [t0z4xese  [Select | Changs
dstart| | () @ 050 @ B) B

|J ] YHE 3KEG - MicmsoF...I FE System view (csaou...l % Control Drawing B... [}Acrobat Reader - [c...| | WEGPE A% smam

Figure: Control drawing environment

3. TOOL BAR DEFINITION

Icon buttons displayed in the upper area of the window provide the same functions as the
menu. This series of icon buttons is called toolbar. Whether the icon buttons comprising the
toolbar are displayed or not displayed can be set in the dialog box that appears when

[Toolbar] is selected from the [View] menu. The four toolbars available are “Standard,”
“Draw,” “Format” and “Edit object.”

braw
EEEEIN

Figure: Draw tool bar
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The icons in the above figure represent — Select Mode, Insert Function Block, Insert Wiring and
Insert Text

4. REGISTERING THE FUNCTION BLOCK

To register a function block from the function block overview pane, select the line number,
and then perform the following operation:

¢ Select [Insert] - [Function Block] from the pop-up menu displayed when the right
mouse button is clicked.

The Select Function Block dialog box appears, displaying a list of function blocks that can be
registered.

Select Function Block x|

‘Bequlatory Control Block

Sequence Model Name IP';FI j
-eneral-Purpose Calculat
-3FC Blocks
-Operation
cAwitch Instruments
—Symbol

-Gequence Elements 1
-Faceplate Elocksa
-Logic Operation Blocks
-Gequence Elements 2
-Batch Data

-Bequence [M-3ize]
SAequence [L-8ize]

Thit Instruments
-Link Elock

{<| Symbol List >>|

=

0K Cancel

Figure: Function block dialog
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5. CONTROL DRAWING WIRING

Wiring can be drawn by specifying an output connection terminal and an input connection
terminal of block symbols in the drawing pane.

WIRING METHOD
Wiring is displayed with an arrow to indicate the flow of data between two function blocks or
between a function block and a data link block. The three methods for drawing wiring are
shown below:

¢ Automatic wiring

¢ Manual wiring

¢ All wiring
With automatic wiring and group wiring, the property of the wiring drawn is set as
“automatic.” With manual wiring, the property is set as “manual.” Whether the wiring can be
edited or not is determined by its property. Also, there are forward wiring and backward
wiring; these two types of wiring are displayed differently in the drawing pane. Forward
wiring the means wiring follows the control sequence in the control drawing. Backward
wiring means the wiring runs in the reverse direction from the control sequence.
[All wiring] may be used to convert the wiring information when changing the builder for
editing the control drawing created on the function block overview builder, from the function
block overview builder to the control drawing builder.

AUTOMATIC WIRING

To connect blocks with auto wiring, perform one of the following operations.
¢ Select [Wiring] on the [Insert] menu.
¢ Click [Wiring] button at the toolbar.

|£| Wiring icon

Specify two points representing an output connection terminal and an input connection
terminal of block symbols in the drawing pane. The wiring route is automatically determined
and the wiring is drawn. The color of the wiring is purple.

Whean thera is only one
connection destination

Figure: Automatic wiring when there is one connection destination
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With automatic wiring, the wiring route is determined in accordance with the following rules:
¢ Two wiring lines both in the horizontal direction or in the vertical direction do not
overlap with each other.
¢ With the exception of block comments, no object cuts across the block area.

Automatic wiring method has the following restrictions.
¢ Terminals that already have wiring connected or terminals that are used for block
comments cannot be specified as an input connection terminal.
¢ Wiring cannot be moved, or endpoint nodes cannot be inserted in wiring.
¢ Up to 32 input connection terminals can be specified as wiring destinations for a single
output connection terminal.

Branching of wiring
Multiple destinations can be specified for a function block or data link block. In this case, the
wiring will automatically branch when it is drawn.

R ] 2R
&

> [ 2 :

T e et T e o

# :

VIV

Figure: Branching of wiring in Automatic wiring.

Wiring that has already been drawn can also be modified to branch off. In the wiring already
drawn, specify the point where branching should occur and specify the wiring destination.
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Figure: Branching of wiring already drawn.
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Rewiring

All of the wiring already drawn in the drawing pane can be redrawn in accordance with the
automatic wiring rules.

Select [Re-wiring] from the [Draw] menu.
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DEFINING HIS FUNCTION
In this chapter the following items within the HIS folder is discussed.

¢ HIS Property
¢ HIS Constants definition

1. HIS PROPERTY

Select the HIS and right click and choose properties.

Type |En:nnstant| Netwarkl

— Type

Station Type

PC wfith Operation and maonitaring functions j

— Station Address

Drarmain Murnber

Station Murnber

— Component

Murnber

Station Comment

Aliaz af Station

Station Statuz Display

Idpper Equipmnent Mame

T

Figure: HIS Properties dialog
TYPE

¢ STATION TYPE
The following HIS station types may be specified. There are four station types for the
HIS as shown below:
¢ PC with Operation and Monitoring Functions
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¢ LPCKIT Enclosed Display Style Console Type HIS
¢ YPCKIT Open Display Style Console Type HIS

¢ STATION NUMBER, DOMAIN NUMBER
Set a domain number for a new HIS to be created. Set a domain number in the range
of 1 to 16. The domain number cannot be changed once it is set. Station numbers are
used to identify the devices in the same domain of the system. With HISs, the station
number is generally set from the maximum number in descending order. The station
number may be set for each domain in the range of 1 to 64. The station number
cannot be changed once it is set.

¢ COMPONENT NUMBER
Component numbers are used for devices that are configured in the project. These
numbers are used to indicate the connection origin or connection destination
component numbers when wiring the devices. Component number settings may be
omitted.

¢ STATION COMMENTS
If more information about each station is required, the station comment may be input
for each station. The station comment may be omitted. The station comment is
displayed on the HIS property tab.

¢ ALIAS OF STATION
An dlias can be used as an alternative of station name. After setting aliases, the
stations displayed on the HIS will be indicated by their aliases. An alias of a station can
be defined with up to 8 alphanumeric characters.

¢ STATION STATUS DISPLAY
A window can be designated to display the station status on HIS instead of using the
HIS station status display panel. The name of this window can be designated using up
to 16 alphanumeric characters.

¢ UPPER EQUIPMENT NAME
The name of the higher-level process equipment group in plant hierarchy can be
designated.

CONSTANT

¢ BUZZER ACK ID
The buzzer ACK ID is an ID that allows buzzers on other HISs with the same buzzer ACK
ID to be reset when a buzzer is acknowledged on one HIS. The buzzer ACK ID can be set
with up to eight single-byte characters.
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¢ OPERATION GROUP IDENTIFIER
The operation group identifier is used for the identification if different operation
groups exist. Up to eight single-byte characters may be used for an identifier. The first
two characters are identifier characters, the rest are comment text.
The default setting is [A1]. A wild card [*] may be used as the operation group
identifier.

NETWORK

¢ CONTROL BUS HOST NAME
The control bus host name is automatically determined according to the bus type,
domain number and station number. In normal situations, the automatically
determined host name should be used.
Mddss
M: Identifier indicating that the bus type is control bus (fixed)
dd: Domain number specified during project creation
Domain number specified during HIS creation
ss: Station number specified during HIS creation

¢ CONTROL BUS IP ADDRESS
The IP addresses on the control bus are used to logically identify the HIS for
communication among HISs on the control bus. The IP address on the control bus is
automatically determined according to the bus type, domain number and station
number. In normal situations, the automatically determined setting should be used.
172.16.dd. ss
172: System fixed
16: Identifier showing that the bus type is control bus (fixed)
dd: Domain number specified during HIS creation
ss: Station number specified during HIS creation

¢ CONTROL BUS SUBNET MASK
The control bus subnet mask is set to “255.255.0.0” by default. In normal situations,
this default setting should be used.

¢ ETHERNET TCP/IP SETTINGS
Make sure that the names of HIS computer and HIS station match. Normally, there is
no need to specify the Ethernet TCP/IP. Make sure to use the initial settings.

¢ ETHERNET HOSTNAME
The Ethernet Hostname will be automatically determined according to the bus type,
domain number and station number. In normal situations, the automatically
determined hostname should be used.
Eddss
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2. HIS

E: Identifier indicating that the bus type is Ethernet (fixed)
dd: Domain number specified when HIS was created
ss: Station number specified when HIS was created

ETHERNET IP ADDRESS

Ethernet IP addresses are used to logically identify the HIS connected to the Ethernet.
The Ethernet IP addresses are automatically determined according to the bus type,
domain number and station number. In normal situations, the automatically
determined setting should be used.

172.17.dd. ss : Ethernet IP address

172: System fixed

17: Identifier showing that the bus type is Ethernet (fixed)

dd: Domain number specified during HIS creation (*2)

ss: Station number specified during the HIS creation

ETHERNET SUBNET MASK
The Ethernet subnet mask is set to “255.255.0.0” by default. Normally, this default
setting should be used.

CONSTANTS BUILDER

Double click on the OpeconDef in the HIS configuration folder

§ HIS Constants Builder - [Pjt:YME3KR3 Stn:HIS0124 File:0peconDef.edf] o ] 4|
[ File Edit View Tools Window Help - =] =]
2(d sz 4= [T =
BrE EEEEEE || |Open Interfacel Closing Process | Long-term Data Save
Name
0: Mo
—HIS Printer Name per Message Type
2 iMIG2 HI3 Printer Name User Group Name Tab
3:M5G3 Operation | DEFGEE 0
4:Mzcd —_—
5:M3E5 Process Alarm MGl LEFEP ]
Zystem Alarm Mzl LEFGRE ]
Sequence Mzl DEFRE ]
Operator Guide Mzl DEFRE ]
4] | i
Ready [ &
Figure: HIS Constants builder dialog.
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PRINTER

& HIS Printer Name
Message output may be assigned to different printers, according to the message type.
The assignment is defined in the printer definition tab of the HIS Constant Builder. The
messages output to printer may be assigned, similar to the example showing below,
as [None], [MSG1], [MSG2], [MSG3], [MSG4], [MSG5] according to the message type.
The default setting is all types of message are assigned to MSG1.

Message type HIS printer name
System message MEG1
Process alarm message MEG2
Sequance message requast MEGE2
Operator guide message Mona
Operation messaga MEG2

Table: An example of Printer output definition

As the above example, since the process alarm message, and messages in response to
the sequence message request are assigned to the same printer MSG2, both types of
message are printed out from the same printer in the order of their arising. The HIS
printer name here requires to be assigned a real printer, and this may be defined on
HIS Setup window.

¢ User Group
When printing, the scope of operation and monitoring of the designated user group
decides the scope of the message to print out. The message outside of the operation
and monitoring scope cannot be printed. The default user group is DEFGRP (all),
messages of all stations may be printed out.

¢ Tab

To define the start position for different types of message, the message printout may
be in easy-to-read format. The print start position may be defined on the printer
definition tab of the HIS Constant Builder.

| Systam alarm message |
l— 3 Tabs —l-| Procass alamm message
|—B Tabs '-'-I Operatar guide massage

|— O Tabks ."-JI Message

Mote: The length of one tab varies with printers.

Figure Message Print Start Position
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USER GROUP

When printing, the scope of operation and monitoring of the designated user group decides
the scope of the message to print out. The message outside of the operation and monitoring
scope cannot be printed. The default user group is DEFGRP (all), messages of all stations may
be printed

CLOSING PROCESS

¢ Hourly Closing
In the hourly closing data process, the trend data of the previous one hour are
gathered from the saved trend data file, in which the trend gathering pens specified
for closing processing are also saved. The hourly closing data such as the average,
total, maximum and minimum values are calculated for this one hour based on the
gathered valid data. The calculated hourly closing data are stored into the hourly
closing data files created for each trend gathering pen. Hourly closing data process is
performed at the closing time of every hour. The number of data points used for the
hourly closing processing vary depending on the trend sampling period.
e Trend of 1-minute sampling period
Trend of 1-minute sampling period creates the hourly data using 60 points of
data.
e Trend of 2-minute sampling period
Trend of 2-minute sampling period creates the hourly data using 30 points of
data.
e Trend of 5-minute sampling period
Trend of 5-minute sampling period creates the hourly data using 12 points of
data.
e Trend of 10-minute sampling period
Trend of 10-minute sampling period creates the hourly data using 6 points of
data.

¢ Daily Closing, Closing Time

In the dadily closing data process, the hourly closing data of the previous 24 hours are
gathered and the daily closing data are calculated for the day, including the average,
total, maximum and minimum values. The calculated daily closing data are stored into
the daily closing data files created for each trend gathering pen. Daily closing
processing is performed after the hourly closing process at the daily closing time every
day. The default daily closing time is 0:00 am. The daily closing time may be changed
using the closing processing tab of the HIS constants builder to meet the requirement
of the plant operation. Unlike the hourly and monthly closing times which are fixed by
the system, whether data acquired until the daily closing time is the data of the
closing day or that of the previous day may be specified, and the daily closing time
may be adjusted within the range of 0:00 to 23:00 (in hour units).
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¢ Monthly Closing

In the monthly closing process, the daily closing data of the previous one month are
gathered, and the monthly closing data are calculated for the month, including the
average, total, maximum and minimum values. The calculated monthly data are
stored into the monthly data files created for each trend gathering pen. Monthly
closing processing is performed dfter the daily closing processing on the last day of
each month.

Disk Space Used
Each type of closing data may be saved for the following period:

Closing data Save period Mumber of records
Hourly dosing data 48 hours 9500
Daily closing data G2 days 12400
Monthly closing data 24 months 4800

Table: Save Period of Closing Processed Data

LONG-TERM DATA SAVE

¢ Historical Message, Hourly Closing, Daily Closing, Monthly Closing.

After trend data, closing data and historical messages are saved using the HIS
standard function, they are automatically stored via the long-term data archive. The
storage period in the long-term archive depends on the data type and data storage
unit defined on the Trend Acquisition Pen Assignment Builder or on the HIS Constants
Builder. When the storage period is defined, the required total hard disk space is
calculated automatically. So long the 5 % free space is reserved in the hard disk, the
data storage may take as much space as desired.

Data type Storage unit for long-term data sssﬂﬁﬂfepbemfd{ir
Trand data Trend block unit Mumber of days
Al hourly closing data Mumber of years
Closing data All daily dosing data Mumber of years
All monthly closing data Mumber of years
Historical messagas |All massages MNumber of days

Table: Storage Units for Long-Term Data and Setting Units for Store Time
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¢ Long-Term Data Save - Disk Space Used
The disk space required for long-term data storage can be calculated from the number
of data points, data-sampling period and the number of days for storage.

Type and nurmiber Sampling ) . . Data peat
of data periad Formula for calculating disk capacity File
1 second 10.8 MB = (Mumber of days of data storage=8+1) 3 Hours
10 seconds 10.8 MB = (Mumber of days of data storaga+1}) 1 day
1 minute 10.8 MB = (Mumber of days of data storage+13y7 (*1) 7 days
Far 128 trend data
2 minutes 10.8 MB = (Mumber of days of data storaga+27 14 (*1) 14 days
5 minutes 10.8 MB = (Mumber of days of data storaga+59y'35 (*1) 35 days
10 minutas 10.8 MB = (Mumber of days of data storaga+139y70 (*1) 70 days
Hourly closing | (Mumber of years of data storage+1)=0.56 MB
For 1 point of Daily closing (Mumber of years of data storage+3)/2=0.55 ME
closing data N - ! B ! :
Moanthly closing | (Mumber of years of data storage+12)10:<0.56 ME
Historical massage - Mumber of days of data storage=0.5 MB

*1: The required minimum disk free space is a multiple of 10.8 MB. After the division,
the later part of the formula, trunk out the decimals then times 10.8.

Table: Formula for Calculating Disk Capacity

¢ Calculation of Disk Space Required
For an example, a datum with 1 minute sampling period and 256 samples (2 blocks),
when the datum is required to be archived for 30 days. The first, (30+13)/7 = 6.14,
after trunk out, it becomes 6. Thus, the space for holding one block is 6x10.8 = 64.8
MB. For two blocks, the space required is 64.8 x 2 =129.6 MB.

PRINT WAIT TIME

The messages are not printed out until they are piled up to fit one page for print. With
definition of the queuing time, the message may be sent to printer when the defined queuing
time elapsed. When Queuing time is specified as 0, the auto print does not function. Auto
print queuing time may be defined on the HIS Message Print Wait Time definition tab of the
HIS Constant Builder. Printer queuing time: Define in minutes per HIS printer. The default is 5
minutes.

INSTRUMENT DIAGRAM OPERATION

¢ Operation Message Print Specification
The operation message output for the faceplate blocks may be specified.
There are check boxes on the tab, check the corresponding items may be specify
enable or disable the operation message output.
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¢ Switch Instrument Operation
Twice-pressed operation or two-step operation may be specified. For faceplate blocks,
only two-step operation may be specified.
e Two-step Operation

The following items may be defined:
e Operation guard frame in solid line
¢ Flashing to prompt for acknowledgment
e Color change to prompt for acknowledgment
e Guard frame color change to prompt for acknowledgment

HIS SECURITY

The functional security level regarding operation and monitoring as well as the operation and
monitoring scope can be set for the HIS itself. The HIS security check has a precedence over
the user security check. On HIS Constant Builder, set the HIS security.

¢ Security Targets
Among the operation and monitoring scope for an HIS, operations that are performed
directly on the HIS by an operator are checked. However, remote access using an OPC
or DDE interface and message printing are not checked.

¢ HIS Attribute

Select the function security level of the HIS from the following two types:

e Dedicated monitoring machine

e Operation and monitoring machine (default)
If the HIS is set as a dedicated monitoring machine, a user can only perform
monitoring on the HIS regardless of privilege levels. Operations allowed on the HIS set
as an operation and monitoring machine vary depending on the user privilege level
and the access level of the operation target.

¢ Range of Operation and Monitoring
The operation and monitoring scope of the HIS can be set for each HIS.
The operation and monitoring scope of the HIS is unrelated with the operation and
monitoring scope set for each user group. In the operation and monitoring scope
check, both the operation and monitoring scope of the HIS and that of the user group
are checked. Any operation or monitoring that is not included in both scopes cannot be
performed.

e Monitoring Range (Default: ALL)

e Operation and Monitoring Range (Default: ALL)
e Window Range (Default: ALL)

e Acknowledgment (Default: ALL)

e Process Message Receiving (Default: ALL)
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e System Alarm Receiving (Default: ALL)

e Exclude Operation (Default: NONE)

e Exclude Operation and Monitoring (Default: NONE)
e Exclude Acknowledgment (Default: NONE)

e Exclude Process Message (Default: NONE)

e Exclude System Alarm (Default: NONE)

The default setting is “ALL” for INCLUDE and “NONE” for EXCLUDE.

i Ciperation and monitaring Operation and monitoring range
range set far tha HIS permitted for the oparatar on this HIS

Oparation and monitoring
range =at for the user group

he. < FOROTE.EFE

Figure: Operation and Monitoring Range Permitted for Operator

DEFINING PROJECTS

Projects for operation and monitoring are defined in the “Multiple Projects” tab. The
“Multiple Projects” tab can be displayed by selecting [Detailed Setting Items] from the [View]
menu of the HIS Constants Builder. A list of projects to be connected will be displayed on the
“Multiple Projects” tab.
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Figure Multiple Projects Tab

When operating and monitoring all projects, place a check in the [All Projects] checkbox.
When this checkbox is left empty, you can select individual projects from the Project List.
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FUNCTION KEYS

The function keys provided on the operation keyboard allow the users to define functions
freely. Accompanying each key are LEDs that indicate alarms and to the operator by flashing
of the lamp and a label that describes the function assigned to the key. The assignment of
functions to the function keys is performed by the Function Key Assignment Builder and the
HIS Setup window.

LED _-Labal
— —
ot bk afocrkrkscrks ol cdpolcaccp s bW

Figure: Function Keys

1. ITEMS ASSIGNABLE TO THE FUNCTION KEYS

The types of functions assignable to the function keys include the following:

¢

Calling up of windows

Calls up the operation and monitoring windows.

Execution of the system function keys

Executes the functions provided by the system function keys.

Starting, stopping or restarting of trend data

Controls the starting, stopping or restarting of trend data acquisition targeted at the
specified trend groups.

Flashing or turning ON/OFF of LED’s

Controls the flashing or turning ON/OFF of LED’s.

Execution of programs by their file names

Executes programs by specifying their file names.

Execution of the Multimedia

Plays the specified voice message files.

Panel set display

The pre-defined panel set may be called up.

Calling up of a window to another station

Calls up the currently displayed active window to the specified HIS.

Calling up of remote windows by window name

Calls up remote windows to the specified HIS. This function can be used on the console
type HIS.

Copying of a currently displayed window set

Calls up to the specified HIS windows currently displayed on the CRT. This function can
be used on the console type HIS.
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2. LED FLASHING CONDITIONS

The following function blocks or windows can be set to the LED of the function keys as LED
flashing conditions.

¢ Alarm display by the tag name or an annunciator message.

¢ Alarm display by the window name. (Graphic window, Process Alarm window,
Operator Guide Message window, System Alarm window)

Conditions for function
,f key LED flashing

[l Function Key Assignment Builder (Pjt:MYPJT Stn:HIS01 24 File:FuncKey edf) P LR
|ill] File Edit View Tcol Window Hep / CEE
ERERIRER = /
Function Functian [ LED * e
. 1 [
Specify P T
function
3

_,—'—'_'_'_'_'_'_F _'_
1 1 n

Figure: Setting LED Flashing Conditions in the Function Key Assignment Builder

BH SHHIS Seip =l
Station [ Printer | Burzer ] Display | Window Switching [ VWinet | Alarm
Freset menu | Equalzs |  Function kieys | Operation mark [ Mutimedia

LED setup (E) |

Set (5 \| Delet= ()

[ Ean&ql [ Appv ) |

Conditions for function
key LED flashing

Figure: Setting LED Flashing Conditions in the HIS Setup Window

When the function block or window set as conditions for flashing changes to an alarm state,
the LED flashes. When the acknowledgment operation is performed, the LED changes from a
flashing display to a lit display. When the alarm returns to normal, the LED turns off. When
the window name is set as the condition, an argument can be specified. Arguments can be

specified for windows (Process Alarm window, System Alarm window, etc.) that accept
arguments when called up.
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CHANGE PRIVILEGE

Specify whether or not the function key assignment can be temporarily changed in the HIS
Setup window, by using the following changing authorities provided by the security.
¢ Ordinary
¢ Important
¢ System operation
The function key assignment may or may not be changed depending upon the above change
authorization specification and the privilege level of the logged-in user.
¢ The user of the privilege level S1 can temporarily change the functions that are
assigned to the function keys for which “ordinary” has been set.
¢ The user of the privilege level S2 can temporarily change the functions that are
assigned to the function keys for which both “ordinary” and “important” have been
set.
¢ The user of the privilege level $3 can temporarily change the functions assigned to any
function keys.

However, operation and monitoring authority for the function keys are restricted as follows:

¢ Monitoring: None
¢ Operation: Function assignment change

EXAMPLE OF ASSIGNING THE WINDOW CALL TO A FUNCTION KEY
The window call is assigned using the format below.

O0AWindow name {AFunction type} {A-Window size} {A=Display position} {AGeneric
parameter} (*1)

{ }: Can be omitted

A: Space

*1: Generic parameter is used to call up a Graphic window with data bind.

(Example) OAFIC101ATUNA-SLA=+200+100

In the above example, the Tuning window for displaying the tag name “FIC101” is called as a
large-size window located at X coordinate 200 and Y coordinate 100 from the upper left edge
of the screen.

OA.ALAFCS01014-SM

In the above example, the Process Alarm window displaying the process alarm generated at
station 01 is called up as a medium-size window.
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SYSTEM FUNCTION NAME - FUNCTION KEYS

Set one of the system function key types shown below. The names of the system function keys
are enclosed by the parentheses (). The names of the system function keys are used when
their functions are assigned using the Function Key Assignment Builder.

¢

Hard Copy (HDCP)

Outputs hard copy of the images of all windows displayed including Windows general
application windows.

Print (PRNT)

Prints the active window. This is valid only when there is a print button in the
operation and monitoring window to be printed.

Message Printout (MSPR)

Forces all printers assigned to MSG1 to MSG5 to print messages currently generated.
Buzzer Reset (BUZZ)

Executes buzzer reset operation. Stops all the buzzer output.

Stop Voice Play (VOIC)

Pauses the voice play for checking.

Panel set (PSET)

Calls up the panel set related to the active window. The panel set in which the active
window is listed first of the group in the Panel Set Builder is called up.

Isolate (ISOL)

Turn on/off “isolate” status. The “isolate” function, as described below, prevents
window calls from other HIS. Changes only the “isolate” status of its own HIS, not
other HIS.

e Request from another HIS to execute the panel set function.

e Request from another HIS to call up a window.

e Request to display a window automatically due to notification of process alarm
occurrence from a field control station.

e Request to display a window automatically due to occurrence of operator guide
message.

e Request to display a window due to sequence message request.

e When HIS is turned to “isolate” status, the icon to indicate that HIS in “isolate
status is displayed in the icon display area of the System Message window.
Simultaneously, the LED of the function key to which “isolate” function is
assigned is turned on. It is impossible to assign the LED to the function key to
which “isolate” function is assigned.

Window Set Store (WSSV)

Stores the Dynamic Window Set.
Window Set Delete (WSCL)
Deletes the Dynamic Window Set.
Window down (CRDN)

”
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Moves the front window of the stack to the back. However, the primary window is not
dffected.

Window up (CRUP)

Moves the back window of the stack to the front. However, the primary window is not
dffected.

Focus (FOCS)

Switches the active window sequentially between the primary window and the top
most auxiliary window. This key becomes effective only in full-screen mode.

Primary Window Focus (FCSF)

Makes the primary window the active window. This key becomes effective only in full
screen mode.

Circulate (CIRC)

Transposes the front to back relationship between the operation and monitoring
window group and Windows-based application window group.

Acknowledgment (ACKN)

Acknowledges alarms for the active window.

Clear Windows (ERAS)

Closes all currently displayed windows.

Primary Window Hide (CLFS)

Clears and hides the primary window to allow access to the Windows desktop. This
function is valid only in the full screen mode.

Primary Window Close (CLFS)

Closes only the primary window. This key becomes effective only in full-screen mode.
Primary Window Clear (ERFS)

Clears the display contents of the primary window and displays it as an empty
window. This key becomes effective only in full-screen mode.

Active Window Erase (ERAW)

Closes the active window.

History File Calling forward (RECF)

Sequentially calls up the operation windows displayed in the past, starting with the
oldest one. Up to 30 windows can be called up.

History File Calling backward (RECB)

Sequentially calls up the operation windows displayed in the past, starting with the
latest one. Up to 30 windows can be called up.

Navigator (NAVI)

Calls up the Navigator window.

User-In (USIN)

Calls up the User-In dialog box.

Clear (CLER)

Cancels the selection mode and input data.

Message Monitor Window (MSDW)

Calls up the Message Monitor window. When a message occurs, the LED in a function
key that has been assigned the function of calling up the Message Monitor window
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turns on. The LED turns off after the message is acknowledged. The LED cannot be
assigned to a function key that has been assigned the function of calling up the
Message Monitor window.

Window Shift (SHFT)

Shifts the windows displayed in main monitor to sub monitor. When using this
function, the display in the sub monitor is replaced by the display in the main monitor.
The display in main monitor becomes empty after Window Shift operation. After
running this function, the windows shifted from main monitor to sub monitor may not
be displayed in the same cascade sequence. This Window Shift function is valid only
when the package for multiple monitors is installed. If the package for multiple
monitors is not installed, an error beep can be heard when operating this function.
Window Exchange (ECHG)

Exchanges the displays of main monitor and sub monitor.

After running this function, the windows shifted from main monitor to sub monitor or
vice versa may not be displayed in the same cascade sequence. This Window Exchange
function is valid only when the package for multiple monitors is installed. If the
package for multiple monitors is not installed, an error beep can be heard when
operating this function.

EXAMPLE OF ASSIGNING THE SYSTEM FUNCTION KEY

A system function key is assigned using the format given below:

KAsystem function key name
A: Space

Example : KAUSIN
In the above example, the User-In dialog box is called.

DEFINITIONS FOR ASSIGNING LED TO A FUNCTION KEY

When assigning a function to control the flashing and turning ON/OFF of LED’s to the function
keys, define the following items using the Function Key Assignment Builder:

* o

LED number
Parameter

LED Number
This is the number for the LED to be controlled. Select between 1 and 32.

LED Parameter
Select one of the three LED display statuses: “flashing,” “ON” or “OFF.”
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EXAMPLE OF ASSIGNING THE LED TO A FUNCTION KEY
Assign the LED to the function keys in the following manner.

EALED NumberAF
EALED NumberAON
EALED NumberAOFF
A: Space

Example: EA140N
In the example above, the LED of LED number 1 is turned on.
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TREND DEFINITION

The Trend Recording acquires process data such as temperature, pressure and flow rate
gathered by an HIS, as the function block’s tuning parameter and displays changes in the
acquired data in a graph (trend graph).

1. FLOW OF THE TREND RECORDING

The Trend Recording consists of:
¢ Trend Data Acquisition
¢ Trend Data Display
¢ Closing Processing

Referancing to other Operation
and Monitoring Functions

ol

= To Microsoft Windows

Trend recordin

Closing
Processing
Function

The procaszs data from the field
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Figure: Flow of the Trend Recording
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2. STRUCTURE OF TREND

The Trend Recording has a three-layer structure: a trend block, Trend window and Trend Point
window.

Trend block Trend group Trend window
Trend group 1 TG0101
TG0101 1 FIC100.PV
Trend group 2 /\/\/ 2 TIC200.PV
TG0102 m 3 LIC300.PV
Trend group 3 4
TGO0103 g
7
8
Lsgiie el L& Trend point window
TG0116
LIC300.PV
Trend window name L~ —_ | 3 LIC300.PV
TGbbgg

bb: Block number
gg: Group number

Each trend block can
specifies trend type and
sampling period.

Maximum number trend blocks for CS1000 is 8.

Figure: Structure of Trend Recording

TREND BLOCK

A trend block is comprised of 16 units of Trend windows. There are 50 trend blocks per HIS. Up
to 20 of the 50 trend blocks can be defined in the rotary trend or batch trend format. The
remaining 30 trend blocks are defined as trend of other stations. The trend format and
sampling period are defined for each trend block.

TREND WINDOW
Eight-pen trend data can be assigned to a Trend window. There are 800 Trend windows per
HIS.

TREND POINT WINDOW
The Trend Point window is called up from the Trend window. One trend pen is displayed in
each Trend Point window. There are 6,400 Trend Point windows per HIS.
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3. DEFINING TREND BLOCK

@8 System Yiew (CS3000) - CONFIGURATION

File Edit WYiew Tools Load Project FCS HIS Help

|| | x| ¥ [Fe|m|m| #]e] | |Elw 2w &
|.f-‘-.|| Folders Opened Folder : COMFIGURATION
=0 SYSTEM VIEW Mame | Tupe | Maditied |
E||:| TMESKRS Funck.ey Azzign Function Keys 200112407 10:00
D COMMOM M zgReqDef Sequence Meszsage Request  2001/12/07 10:00
&1 BATCH (& Dpeconbet HIS Constarts 2001412412 11:59
-3 FCS0101 il Panelset Panel Set 200112407 10:00
B0 FCS0102 (215 cheduler Scheduler 2001/12/07 10,00
=0 HIsDT24 i [ EEETEE Proiett. . 2001/12/1211:59
L o 20011212 12:00
HIS. .. 2001412407 10:00
50 TGOS External File * v 200112407 10,00
. . 2001/12/07 10,00
2001 A12/07 10:00
Zuk Chl+2 Skate Transition Matriz, 2001 412407 10:00
Copy i A SEECL Wser Funckion. . 2001412407 10:00
Faste ChrlHY, SEC Sequence, .,
Baste Sharbeut Lnit Procedure, .,
. i FES-E Tiast .
Frink Preview i’ IUser Custam slgorithm, ..
Prink 3
[Hade, .,
Move Upward Mest...
[Move Dovwnvard IOM,..

Froperkies. ..

Trend acquisition pen assignment. ...
imdow,

Cammon Block. ..
Recipe group.,.,

Station. ..

Figure: To assign a new trend block
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Figure: Trend block properties

TREND FORMAT

The acquisition type of process data are defined for each trend block. The data acquisition
include the following 4 types:

Batch-Stop Type
Batch-Rotary Type

* & o o

Continuous-Rotary Type

Trend Acquired by other HIS
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SAMPLING PERIOD, RECORDING TIME

The sampling period of process data are specified for each trend block. The sampling period
can be selected from 1 second, 10 seconds, 1 minute, 2 minutes, 5 minutes or 10 minutes. No
more than 18 blocks can be specified with the sampling periods of 1 minute, 2 minutes, 5
minutes and 10 minutes. No more than 2 trend blocks can be specified with the sampling
period of 1 second or 10 seconds. The trend data that may be used as closing data can have
sampling periods of 1 minute, 2 minutes, 5 minutes and 10 minutes, 4 types. The recording
span indicates the time to acquire 2,880 samples for each trend graph (maximum number of
samples) in the specified sampling period.

Sampling pericd 1 =acond 10 saconds 1 minute 2 minutas 5 minutez | 10 minutes

Recording Span 48 minutes & hours 2 days 4 days 10 days 20 days

Table: Trend Sampling Periods and Maximum Recording Span

For example, if the trend sampling period is 1 minute,
1 (minute)*2,880 samples = 2,880 minutes = 48 hours = 2 days
2 days of process data may be recorded.

LONG-TERM DATA SAVE - REQUIRED DISK CAPACITY
The disk space required for long-term data storage can be calculated from the number of data
points, data-sampling period and the number of days for storage.

Type and number Sampling ) " ) Data pet
of data periad Formula for ealculating disk capacity File
1 second 10.8 ME={Mumber of days of data storaga:=<8+1) 3 Hours
10 seconds 10.8 ME=(Mumber of days of data storaga+1) 1 day
1 minuta 10.8 MBE=(Number of days of data storage+1347 (1) 7 days
Faor 128 trend data
2 minutes 10.28 ME = {Mumber of days of data storaga+27 V14 (*1) 14 days
5 minutes 10.8 ME = (Mumber of days of data storage+59335 (*1) 35 days
10 minutas 10.8 ME = (Mumber of days of data storage+139%70 (*1) 70 days
Hourly closing | (Mumber of years of data storage+1)=0.56 MB
For 1 point of Daily closing | (Mumber of years of data storage+3)/2:=0.55 MB
dosing data N = ! i ! :
Monthly clozing | (Mumber of years of data storage+19)1 0056 ME
Histarical message - Mumber of days of data storage=<0.5 MB

*1: The required minimum disk free space is a multiple of 10.8 MB. After the division, the later
part of the formula, trunk out the decimals then times 10.8.

Table: Formula for Calculating Disk Capacity
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4. TREND GROUP DEFINITION

E&.?"a'lrend Acquisition Pen Assignment Builder - [Pjt:YME3KR3 Stn:HIS0124 File:TROD01.edf] ;I_
File Edit W¥iew Tools ‘Wwindow Help =]
SEE B EEE
Acouisition Data 4
GroupOl Croup0Z Croupl3 Croup0d Groupls Groupls Groupl? Croup0g Croup0s Groupll Gre
Elock Number and Format 1 Continuous and Rotary Type 2880 x lsec
Anguisition Data Axis Low limit High limit Data type
Data Span Change value value
1 ITIDDl.PV o Default
Z  TIDODZ.PV | Default
3 TINOZ.EV o Default
4  TIODO4.PV o Default
5  TIODOS.EV o Default
& TIOOG.PV o Default
T Troo7.Ev - pefault
8 TIOOS.PV o Default
4 |
Ready [TIo01 PV

Figure: Trend group definition window

To display trend data in a Trend window or a Trend Point window, trend data must be
assigned to each recording point (trend gathering pen) in trend groups. Up to eight trend
data, eight trend gathering pens, can be assigned to each trend group. On the Trend
Acquisition Pen Assignment Builder, the following four items may be defined.

TAG NAME AND DATA ITEM NAME
Define the tag name and data item of process data in the following format.
Tag Name. Data Item

DATA AXIS SPAN CHANGE

The data axis span refers to the display width along the data axis in the Trend window. For
each pen, user can specify whether or not to change data axis span.

When “data axis span change” is not specified, the range of the data item of the function
block, which is assigned to the pen, is applied. The default of the data axis span change is “no
check.”
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LOW LIMIT VALUE, HIGH LIMIT VALUE

Define the high limit value and low limit value each trend data displayed in Trend window
when data axis span changes. However, the trend data acquired from other consoles are
displayed in accordance with that defined in the original console.

DATA TYPE
The display data type of each trend gathering pen is defined to display data in the Trend
window. The data display for the trend gathering pen include the following types:
¢ Default
Acquired data are displayed in the default data type in the instrument faceplate
showing the function block of the acquisition source.
¢ Analog type
Acquired process data are displayed in the data axis range 0 to 100 % of the trend
graph.
¢ Discrete type
Acquired ON/OFF data are displayed in the fixed data axis range 6 % of the trend
graph.
¢ Totalizer value (analog type)
Acquired process data are displayed in the data axis range 0 to 100 % of the trend
graph. Process data acquired are not single-precision data but double-precision data.

CLOSING DATA

To define the closing data, in the trend acquisition pen assignment builder, click on view and
select closing definition

¢ Hourly Closing
In the hourly closing data process, the trend data of the previous one hour are
gathered from the saved trend data file, in which the trend gathering pens specified
for closing processing are also saved. The hourly closing data such as the average,
total, maximum and minimum values are calculated for this one-hour based on the
gathered valid data. The calculated hourly closing data are stored into the hourly
closing data files created for each trend gathering pen. Hourly closing data process is
performed at the closing time of every hour. The number of data points used for the
hourly closing processing varies depending on the trend sampling period.
e Trend of 1-minute sampling period
Trend of 1-minute sampling period creates the hourly data using 60 points of
data.
e Trend of 2-minute sampling period
Trend of 2-minute sampling period creates the hourly data using 30 points of
data.
e Trend of 5-minute sampling period
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Trend of 5-minute sampling period creates the hourly data using 12 points of
data.

e Trend of 10-minute sampling period
Trend of 10-minute sampling period creates the hourly data using 6 points of
data.

¢ Daily Closing

In the daily closing data process, the hourly closing data of the previous 24 hours are
gathered and the daily closing data are calculated for the day, including the average,
total, maximum and minimum values. The calculated daily closing data are stored into
the daily closing data files created for each trend gathering pen. Daily closing
processing is performed after the hourly closing process at the daily closing time every
day. The default daily closing time is 0:00 am. The daily closing time may be changed
using the closing processing tab of the HIS constants builder to meet the requirement
of the plant operation. Unlike the hourly and monthly closing times which are fixed by
the system, whether data acquired until the daily closing time is the data of the
closing day or that of the previous day may be specified, and the daily closing time
may be adjusted within the range of 0:00 to 23:00 (in hour units).

¢ Monthly Closing
In the monthly closing process, the daily closing data of the previous one month are
gathered, and the monthly closing data are calculated for the month, including the
average, total, maximum and minimum values. The calculated monthly data are
stored into the monthly data files created for each trend gathering pen. Monthly
closing processing is performed dfter the daily closing processing on the last day of
each month.
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HIS WINDOW CONFIGURATION

The creation of new user-defined windows is discussed in this chapter.
Click [Window] ., Right click [Cregte New window]

Create Mew Window

Type | Set Details |

Window Tepe

Window Name |GRO00Z

Help Message Mumber I j

whindawe Cormment

Revert ta initial value |

ak. I Cancel |

Figure: Create new window dialog
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1. WINDOW TYPE

The operation and monitoring windows whose display content can be defined as desired by
the user at system generation are called “user-defined window.”

¢

Graphic Window with Graphic Attribute

The Graphic window with graphic attribute is used to display process data along with
a process flow chart or to call various windows that are targets of operation and
monitoring. The Graphic window with graphic attribute is the target of calling
operation via the graphic button in the System Message window or graphic key on the
operation keyboard

Graphic Window with Overview Attribute

The Graphic window with overview attribute is used to display the status of the
function blocks and to call various operation and monitoring windows can be assigned
to the Graphic window with overview attribute. The overall status of the plant can be
grasped at a glance. Control group with 8 loops or 16 loops or 8 loops for console type
can be assigned.

Graphic Window with Control Attribute

The Graphic window with control attribute is used to assign the instrument faceplate
in the Graphic window with control attribute. So user can operate the plant while
viewing the graphic image of it.

Trend Window

The Trend window displays acquired trend data. The trend data to be displayed in the
Trend window is defined in the System View and Trend Acquisition Pen Assignment
Builder. The assignment of the trend acquisition pen defined in the Trend Acquisition
Pen Assignment Builder can be changed in the Trend window. From the Trend window,
user can call up a Trend Point window that displays one of the eight process data
assigned to the Trend window. A Trend Point window is automatically created when
process data is assigned to the Trend window. There is no need to specify the window
type for the Trend window since there are files available for them.

Help Dialog Name

In the Help dialog box, system-fixed help message and user-defined message can be
displayed. When user defines a help message, the definition is made in the Help
Message Builder. The maximum length of the definable message is 21 lines 70 single-
byte alphanumeric characters or 35 double-byte characters. The Help dialog box may
be used in combination with a Graphic window, a Trend window or a Tuning window.
For instance, user can define a help message for operation procedure and outline of a
Graphic window. This message can be called up by pushing the help button when the
Graphic window is being displayed.
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¢ Shortcut Window

HIS can create a shortcut window in the window hierarchy of the user-defined window
in itself. When the shortcut linked window is modified, all the shortcut windows are
automatically modified (the modification becomes valid when the window is called up
again). If there is shared equipment, it is useful for creating the same window in the
multiple hierarchy. However, the shortcut window can be created in only one
hierarchy. The shortcut of the shortcut window cannot be created. Shortcut window is
a kind of user-defined windows. Its window type is dependent on the window type of
the shortcut linked window. The maximum number of the windows is dependent on
that of each window-type. When calling up the shortcut window, the content of the
shortcut linked window is displayed. Use the window name and window comment of
the shortcut linked window. Therefore the shortcut window and the shortcut linked
window can be called up simultaneously. However, if the shortcut linked window is
deleted, the shortcut window cannot be called up. The shortcut window can be called
up in the same way as other user-defined windows.

Shortcut name “T&1-1"

iz displayad. \

The dizplay content is

that of TG \\
USER =R TE1 -+ ) /_/_\\ﬁ

T&2

rTG1-1 SCaf TG

Shortcut

.
F TG b
L

Shortcut hisrarchy relation display

Figure: Displaying Shortcut

Also, when the shortcut window is grouped in the Dynamic Window Set, its function is
the same as other user-defined windows.

¢ Window Comment
An explanatory description for each user-defined window can be defined with up to 24
single-byte characters or 12 double-byte characters. The window comment is defined
on the property sheet for the window. The comment may be added to the following
types of user-defined windows:
e Graphic windows
e Help dialog box
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2. SET DETALS

Create New Window

Type  Set Detals I

Wwindow Operation and Monitaring &utharity
|7Winu:h:|w Operation and Maonitoring Authority

[ Dizable Scaling

Revert ta initial value

o ]

Cancel |

¢ Window Operation and Monitoring Authorities
The table below shows operation and monitoring authorities on windows, indicating
which user can perform operation and monitoring using which types of windows:

Operatien/monitering Access Privilege level

authority level o1 oo o3
Genaral window 1 RW RW RW
|mportant window 2 R R W
Systam operation window 3 R R R
4 4 R R R
5 5 AW R/
(5 (5 R W
7 7 R
a a

R/W: Both operation and monitoring are permitted.
R: Only monitoring is permitted.
-: Both operation and monitoring are not permitted.

Table: Window Operation and Monitoring Authorities
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e Users of privilege level S1 or S2 cannot start System View from the system
message window, but can start and operate System View from [Start Menu].

e Users of privilege level S1 can operate and monitor general windows. However,
they can only monitor important windows and system operation windows
excluding System View.

e Users of privilege level S2 can operate and monitor general and important
windows. However, they can only monitor system operation windows
excluding System View.

e Users of privilege level $3 can operate and monitor all windows.

¢ Disable Scaling

When the scaling attribute is set to “none,” the contents of the window display are
shown at the size when it was created, regardless of the size of the display window.
When a new user-defined window is created, the new window will have the scaling
attribute by default.

Whether to add the scaling attribute can be set in the Property tab called from the
System View. The content of the window display where the scaling attribute is set to
“None,” is shown at the size when it was created regardless of the display size. If the
display is smaller than the window size, it is shown as is with blank margins, and if the
display is larger it is shown with scroll bars. For a window with the scaling attribute,
the display contents are adjusted to fit the window display size. Since scaling is
automatically performed by the system, the line width may vary depending on the
position, and small images may change their shapes. To minimize these scaling effects,
designate an appropriate window size in the Graphic Builder.
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3. CONTROL GROUP WINDOW DEFINITION

The following types are the types of Control group

¢ Control (8 loops)
¢ Control (16 loops)
¢ Console Control (8 loops)

Figure: Control (8 loop) creation
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RUT ROT AUT RUT ROT AUT RUT ROT

Figure: Control (16 loop) creation

Figure: Console Control (8 loop) creation
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INSTRUMENT DIAGRAM DISPLAY PROPERTIES

Selection Made

Instrument Diagram

General  Instrument Diagram | Data Bind

Edit: Paink r— Dvisplay Format Sample
@ Nomal

Cuk Chrl+
Copy Chrl+C
Delete Del

 Compact Type

— Inztrument Diagram Width———

Ering ko Front & 1 4fidth
Send ko Back

© 25idth
Flip Horizontalls:
Flig Wertical A Operation Contral Key

Rotate 90 Degrees Counterclockwise I o o
Rokate 90/ Degrees Clockivise:

o5 (gl 7

Cannak Unda ChtlHZ

Tag Mame I

¢ Instrument Diagram Display Type

web: Adico.ir

The display content of an instrument diagram differs by the type of a faceplate. Select
either normal type or compact type.

e Normal
The entire display contents of the instrument diagram are displayed in full.
e Compact

The display contents of the instrument diagram are simplified. In compact type,
the digital display of data is no longer available. The size of both full and
compact types can be changed. However, the vertical to horizontal ratio is fixed
in both types.
Width of the Instrument Diagram
This sets whether the instrument diagram is displayed in default width (single-width)
or in double width. However, even if the double width is specified, the actual HIS
display may only be in single-width (default size) depending on the type of an
instrument faceplate.
Operation Key
The operation key (INC/DEC key) on the console type HIS may be specified for the
corresponding instrument faceplate s on the display position 1 to 8. For the double-
width instrument faceplate, it may be specified to the adjacent two positions. Thus, on
position 8, the double-width instrument faceplate cannot be assigned. For example, if
position 3 and 4 are available, it may be specified on position 3.
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¢ Instrument Diagram Tag Name
Enter text for the tag name of an instrument diagram to be displayed.

4. OVERVIEIW WINDOW DEFINITION

The Overview tab is used to set the monitoring target to be assigned to an overview object. It
also sets the properties of the display data and the presence/absence of an alarm notification
according to the selected monitoring target.

Figure: Overview window creation

OVERVIEW TAB
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overview x
Properties N
Selection Mode General Owverview | Functionl Data Bindl
Edit: Paink e Type IComment VI
Cut Chrl+ Comment I
Copy ChrkC First Line Dizplay Type Im
Delete Del "
Bring ko Fronk
Send to Back I" Alam-specific Blinking
Flip Harizontally: P [ Specify Fort
Flip Yertical
Rotate 90 Degrees Counterclockise
Rotate 90 Degrees Clockwise: n
Canmat Unda Chrl+-Z

QK Cloze Apply
| T —

Figure: Overview Tab of Overview window
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Type
This sets the type of a monitoring target to be assigned to an overview object. [Tag
name], [Tag name (with tag mark)], [Window name], [Annunciator] and [Comment]
can be selected as a monitoring target. The table below lists the types of monitoring
targets and the setting items for each target.
Monitoring target 1st line display Aasigned clat 2nd line display Window to be
type type data dizplayed
Tag namea i
Tag name Tag cammant Tag name Mandatory
Tag name Tag mark and tag name Tan name i Mandato
{with tag mark) Tag mark and tag comment g i
Window name Windml.r nama Window name Optional
Window comment
Annunciator mnunciatur Annundator name Optional Mandatory
essage
Commernt Comment Commert charagter Mandatory
string

Table: Types of Monitoring Targets and Corresponding Setting Items

¢ Alarm Blinking

Checking the [Alarm-specific Blinking] check box will enable the overview objects to

indicate the blinking status of the tag name or the window name, allowing the alarm
to be acknowledged.

¢ Specify a Font
Checking [Specify font] check box enables to specify font displayed on overview object.
The following three items need to be defined.
e Font type
e Fontsize
e Font style
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FUNCTION TAB

The Function tab consists of the area used for assigning functions and that for setting the
cursor movement sequence. The setting contents of the area vary with the functions to be
assigned. The Function tab is used to set functions to be assigned to touch targets, push

buttons, and soft keys.

Generall Owerviews  Funchion |Data Bindl

x|

—Azzigh Function

Call " findow

Function Type

Wwindow Mame IF'r-:u:ess Alarm

Parameter I

[ Specify Window Size

indow Size ILarge Size j
[ Specify Window Dizplay Position

[T Specity Coordinates

[T Specify Manitar Ho:

o T I (1]

[izplay Fosition

=

& peaify SWindow [izplaw Position |

=

fmmitar M umber

¥ Display Cursar

Curzor Movement Sequence IEI 3:

Cloze Apply .

Figure: Function Tab of Overview window

¢ Types of Assigning Functions

This sets the type of functions to be assigned to an object. Functions such as system
function key function and Graphic window specific function can be assigned. Some
functions require setting on the menu page. The available function types are shown

below.
e Call window
e Execute the system function key
e Start/Stop/Restart Trend
e Flash/Light/Turn OFF the LED
e Execute the Program by File Name

WwS2N web: Adico.ir
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e Instrument Command Operation

e Call Data Input Dialog

e Call Menu Dialog

e Data-Item Dependent Menu Dialog
e Execute the Multimedia Function

e Report Printout

e (Call Panel set

e Others

¢ Window Size
This sets whether or not to specify a window size. When specifying a window size,
select a window size from [Large Size], [Medium Size], or [Special Size]. This item may
be disabled depending on the type of the window selected. If a window display size is
not specified, with the some exceptions, the window displays in the same size of the
window where it is called up. The display size saved by the window set function is valid
only when the window display size specification is omitted.

¢ Window Display Position (Specify Coordinate)
This sets the display position of a window to be called. Check the [Specify Coordinate]
check box. The following two types of methods are used to set the display position.
e Using the spin box
This sets the display position, using X- and Y-coordinates. The setting range is
between -5000 and 3686400.
e Using the mouse
Press the [Specify window display position] button to enable setting by the
mouse. The cursor shape changes as shown below during the setting, and the
button changes to [Exit Specification].

is

Figure: Cursor Displayed when Specifying a Window Display Position

The display position reference point is located at the top left corner of the
drawing area. The “setting window display position” is optional. If it is not
selected, the window display position cannot be specified.
¢ Window Display Position (Monitor Number)
Windows display position can be specified with a monitor number instead of the
coordinates. If the HIS is installed with multiple monitoring packages, this setting is
required. Check [Specify Monitor No.] check box, and then spin the spin box for setting
the monitor number. 1 or 2 can be selected.
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¢ Displaying the Cursor
Set whether or not to display the cursor movement sequence.

¢ Cursor Movement Order
The cursor moves between created touch targets every time the arrow key is pressed
on the Graphic window. The cursor normally moves from one touch target to the
nearest target in order of the target placement on the window, starting from the
upper left corner. However, a desired movement order can also be specified, canceling
the order of target placement. The cursor movement order is specified by assigning
priority numbers to the objects. The movement order number can be set for the
objects using an integer within the range from 1 to 5-digit value. The maximum
number that can be set for the cursor movement order may be set on the Graphic
Builder, as well.
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USER DEFINED HELP WINDOW DEFINITION
1. Create New Help Window

This is a help message that the user can freely define. The user can define help messages to
explain the function and operating procedure for user defined windows or help messages to
explain the function block. These user defined help windows can be associated to other
windows like graphic window, tuning window etc. When these windows are displayed and
the Help key is pressed, the associated help window appears.

The user can search for user-defined help by entering the window name, tag name or help
number as the keyword. The user-definable help message is defined in the Help Message
Builder. Define a number between HW0001 to HW9999 as help number. The maximum size of
one help message is 21 lines, each line can contain 70 single-byte characters.

Create Mew Help Message

Type |

Help Message Mumber IHWEIEIEI'I ﬁ

Help Meszage Comment

Rewvert ta initial value |

k. I Cancel |

Figure: Create new help window dialog
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E"_-"'JHelp Builder - [Pit:¥ME3IKR3 Stn:HIS0124 File:HW0001.edf] = Il:llil
File Edit Wiew Tools wWindow Help 8] x|
=& sl &l=(a-|
1|
Ready [Position: Line 1 Column 1 [ A

Figure: Help window builder
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GRAPHIC BUILDER

The Graphic Builder is used to create and edit graphic windows for operation and monitoring.
This chapter explains the functions specific to the graphic builder, including the use of tools to
create/edit Graphic windows and to set properties for graphic objects.

1. GRAPHIC BUILDER OPERATION MODE

The Graphic Builder is divided into the following two types of operating modes, depending on
the start up method.
¢ Engineering mode
The Graphic Builder becomes engineering mode when started directly from the System
View or via other builders from the System View.
¢ Windows mode
The Graphic Builder becomes Windows mode when started individually as a Windows
application. The following table shows the differences between Graphic Builder
functions in different modes.

Function Engineering mocde Windows mode
Builder fila (.edf)

Editing file= Working file (.sva) Woarking file {.sva) only
Creating new filas Disabled Enabled (select from meanu)
Downloading files Enabled {select from manu) Disabled

Cheking prosarcborcs of | an sy bl omia 2o o huck
Create Working File Applicable Mot applicable

Table: Differences between Engineering Mode and Windows Mode

2. GRAPHIC WINDOW CAPACITY

The capacity of one Graphic window is explained as follows. A Graphic window should not be
configured beyond the limit of the capacity shown below. For some items, builder does not set
restriction for the settings beyond the limit but the performance of the created Graphic
window will be lowered.

¢ Number of Data Links
This is a total data number for linking display objects to the process data, function
block data used in the modifier condition formulas as well as the data communicated
from other stations.
e  Maximum 400/Window
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¢ Number of Modifier Conditions
e Maximum 8/Object
e Maximum 200/Window

¢ Number of Graphs
This is a total number of Line-Segment graph, User-Defined Line-Segment graph, Bar
graph, Step graph, Radar chart and Two-dimensional graph.
e  Maximum 4/Window

¢ Graphic Arithmetic Expression
This is a total number of arithmetic expressions used for data displayed for the Process
Data-Character and the Process Data-Bar, and arithmetic expressions used for Modify
Coordinates along the X and Y axes.
e Maximum 50/Window

¢ Number of Touch Targets
This is a total number of Line-Segment graph, User-Defined Line-Segment graph, Bar
graph, Step graph, Radar chart and Two-dimensional graph.
e  Maximum 400/Window

¢ Overview Object, Graphic Modifier Color Change and Blinking
This is a total number of overview object, graphic modifier overview color change and
overview blocking.
e Maximum 60/Window

¢ Number of Instrument Faceplate
e Maximum 16/Window

¢ Number of Generic Names
e Maximum 400/Window

¢ Number of Generic Name Sets
e Maximum 200/Window
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3. RECOMMENDED GRAPHIC WINDOW SIZE

The recommended graphic window sizes for each type of HIS are shown in the following table.

HIS setup Settings on graphic builder
Type ot HIS ) Teokbutton Graphic window size .
QOperation panel mode . - - Scaling
sze With softkeys | Without softkeys
Console Type HIZ Full-zcreen mode A2=32 1276 864 1276778
Morn-Consala Typa Full-acrean moda 2w 24 1276= 880 1276= 792 Yas
Mon-Consale Type Windows moda 2424 1024 = GBE 1276= 618

Table: Recommended Graphic Window Size on HIS

4. CREATING A NEW GRAPHIC WINDOW

System View allows the creation of a Graphic window for a selected HIS in the data tree. To
create a new Graphic window, set in the Create New Window dialog box the type and name
of a window, a window operation and monitoring message, and scaling.

¢ Create New Window Dialog Box
With a WINDOW folder under any HIS folder selected, select [Create New...] -
[Window] from the [File] menu to display the Create New Window dialog box used to
create a new Graphic window. The Create New Window dialog box consists of the
Type tab and the Set Details tab. The Type and Set details tab settings are same as
discussed in Chapter Q — HIS Window configuration.
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GRAPHIC BUILDER FILE MENU

Menu Function
Create Mew Opens a new document window.
Cpan ... Opens an editor file.
Cloza Closes an active document window.
Save Writes the edited contants to afila.
Save As . Saves the contents under a differant file nams.
Create Working Fila Creatas a wark file.
Default ... Reads a default fila.
External Fle Impart ... Imports an E::EtQITI-Eﬂ fila. . . .
Expart ... Export graphic builder configuration to an external fils.
Import CS =source fila ... Imports a C5 source file.
Proparties Displays the property sheat of a fila.
) ) Screen Image Displays a prnt preview of printout.
Prirt Preview - - - - - .
Setting Data Displays a print preview of data set in objects.
Print ... Executes printing.
Download Downloads to HIS.
Exit Graphic Definition Buildar Exits the graphic builder.

Table: Function Overview of [File] Menu

GRAPHIC BUILDER EDIT MENU

Menu Function
Undo Cancels the previous edit oparation.
Cut Deletas the selected objects and stores tham on clipboard.
Copy Stores the salected objacts on clipboard.
Pasta Extracts the data stored on dipboard.
Deleta Deletas the salactad objects.
Selaction Mode Sets the mode in which objects can ba selected.
Edit Point Sets the moda in which a point of an object can be modified.
Selact Al Selacts all objects.
Deselact All Deselects all tha selected objects.
Find... ("1} Searchas for an objact by a given sting or object number.
Find Mext (*1) Continue to saarch for the same item.

*1: The objects and functions that cannot be selected are searched. The objects of soft-keys,
functions linked to windows and elements of linked parts will be searched.
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GRAPHIC BUILDER VIEW MENU

Menu Function
Zoom In Enlarges display area.
Zoom Out Reduces display arza.
Zoom Area Enlarges spedfic area.
Whols Pags Enlarges or reduces the display area automatically so that tha

antire drawing area is displayad.

Display Foreground Image

Displays/hides the foreground image.

Display Background Screen

Displays/hidas the background imaga.

Display Object Murnbar Displays tha objact number.

Redraw Performs redrawing.

Toolbar ... Opens a dialog for customizing display mathods of toolbars.
Status Bar Switches the status bar display.

Rular Switches the rular dizplay.

Meszage Display Area

Switches message area display between on and off.

Table: Function Overview of [View] Menu
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GRAPHIC BUILDER INSERT MENU

Menu Funeticn
Diagram (P) ... Imparts diagrams such as bitmap from an external sourca.
Pars ... Starts the parts window.
Linkad Part ... Starts the linkad part window.
Pan Solects the pen tool.
Straight Line Draws a straight lina.
Line Palyline Draws a polylina.
Arc Draws an arc.
Ractangla Draws a ractangla.
Circla Draws a circle with a specified radius.
Graphic Ellipae Draws an ellipsa.
Sector Draws a sector,
Fill Area Draws a fill area
IMarkar Draws a markar.
Text Draws toxt.
Process Data-Charactar Draws a process data character display object.
Data Rectangular Bar Draws a rectangular bar object.
Bar Arrcow Bar Draws an arrow bar object.
Display | cicylar Bar Draws a circular bar objact.
Line-sagment Graph Draws a line segmant graph object.
E?St;ay :i-lnseg-;ggrnlgrﬁ graph Draws a user-defined lina-segment graph object.
Display |Bar Graph Draws a bar graph object.
E;?;h Step Graph Draws a step graph object.
Radar Chart Draws a radar chart object.
gt:am;lge]nsmnal Draws a two-dimensional graph object.
Touch Targst Draws a touch targst object.
Button Push Button Draws a push button objact.
Faceplate Block Button Draws a facaplate block button.
Instrument Diagram Draws an instrument diagram.
Window Draws a window object.
Massage Draws a messaga object.
Dialog Mame Draws a dialog name object.
Trand Draws a trand object.
Contral Inzarts a contral object.
Dvarview Draws an overview objact.
Soft Key ... Sets up a soft key.
Background Import ... Imports a bitmap file.
Spreen Delata Deletes an imported fila.
itmap Proparties ... Sats properties for the imported fila. Table:
Function Overview of [Insert] Menu
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GRAPHIC BUILDER FORMAT MENU

Menu Funetion
Genaral ... Starts the object s genaral tab.
Line ... Stans the tab that specdifies lines in tha objact.
Fill ... Starts the tab that spedifies fill in the object.
Text ... Stans the tab that specdifies text in the object.
Madify ... Starts the tab that spedfies modifier in the objeact.
Default ... Stans the tab that spedifies dafaults for the object.
Copy Modify Copies tha graphic modifier setting of the sslacted objact.
Paste Modify Condition zealzt;z;hsb?;;?hic modifier satting that is copied onto the

Table: Function Overview of [Format] Menu

GRAPHIC BUILDER TOOL MENU

Menu

Function

Debug ...

Executes debugging.

TagWindow Mame List ...

Displays tha tagwindow selection dialog.

Creata Default Fila ...

Creates a usar-defined default fila.

Dalete Dafault Fila ...

Deletes a user-defined default file.

Cptions ...

Displays the option proparty shest that sats operating
anvironment of the graphic builder.

Table: Function Overview of [Tool] Menu

GRAPHIC BUILDER DRAW MENU

Menu Funetion
Grid Option... Specifies grid option.
Bring to Front Moves the selected objact to the very top.
) Send to Back Movas the selected objact to the very bottom.
Object Crder - -
Bring Forward Moves up tha selected chject by one layer.
Bring Backward Moves down the selected object by one layar.
Arrange Objects ... Opens a dialog for aligning selacted objects.
Rearrange Objects ... Opens a dialog for aranging the selected objacts evenly.
Group Groups the selected objects.
Lngroup Ungroups the selected objects.
wvart Harizontal Displays tha selected object horizontally in raverse.
Yartical Displays tha selectad object vertically in reversa.
Egtua:ﬂggfgngiﬂzss Rotates the selected object 90 degrees to the laft.
Rotata Rotata 90 Dagraes . .
Clockwisa Rotates the selected object 90 degrees to the right.
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GRAPHIC BUILDER WINDOW MENU

Menu Function
Mew Window Opens the currently open file as a new document windowr,
Cascade Displays all currently opan windows stacked and offsat.
Tile Vertically Adjusts each document window size so that all open documant

windows are displayed side by side.

Tile Harizontally

Adjusts each document window size so that all open documant
windows are displayed one above tha ather.

Arange lcons

Cisplays document window icons aligned.

Documant Window Title

Displays a title list of the currently open documant windows.

Table: Function Overview of [Window] Menu

GRAPHIC BUILDER HELP MENU

Menu

Funection

Using Onlina Manual ...

Starts the on-line manual.

Engineering Opsration Manual ...

Displays the engineering oparation manual. {(*1)

Builder Definifion [tems ...

Dizplays a list of builder dafinition itams.

Reference Index ...

Dizplays the referanca information.

Version Information ...

Dizplays tha varsion information.

*1: Not activate on product control builder.

Table: Function Overview of [Help] Menu
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GRAPHIC BUILDER STANDARD TOOLBAR

Button Tool Funetion

Sava Writas the edited contents to a file.

Create Working File Craates a work fila.

Print Starts printing.

Screen Imaga

Print Preview Displays the print preview of printout.

Satting Data

Print Breview Dizplays the print preview of data sat for ohjects.

Debug Exacutes debugging.

Cut Delates the selacted objects and stores them on clipboard.

Copy Stores the selected objects on clipboard.

Paste Extracts the data stored on clipboard.

Copy Madify Copies the graphic modifier setting of the selected objact.

Pasta Modify Pastes the graphic modifier sstting that is copied onto the selected object.

2| & || [#)| || 1) (@] [ [

Table: Standard Toolbar Tool List (1/2)
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Butten Teol Function
] LIndo Cancels the previous edit operation.
Grid Switches the grid display between on and off.
\) Snap to grid Switches the snap to grid setting between on and off.
@ Foom In Enlarges tha display area.
a Foom Qut Reduces the dizplay area.
Arza Zoom Enlarges a specific araa.
1005 | W || Specify foom Size Specifies the size of display area.

Table: Standard Toolbar Tool List (2/2)
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GRAPHIC BUILDER DRAW TOOLBAR

Buttan Tool Function
k Select Moda Sets tha mode in which objects can be selectad.
K Pairt Correction Erters the point correction mods.

T
Pan Selects the pen tool.
\ Straight Line Draws a straight line.
/‘1\5‘ Paolyline Draws a polyline.
8 Arc Draws an arc.
I:l Rectangle Draws a rectangla.
ﬂ Fill Araa Draws a fill area.
@ Circle Draws a circle with a specified radius.
O Ellipsa Draws an ellipse.
v Sactor Draws a sector.
Marlar Draws a marker.
A Text Draws text.

Table: Draw Toolbar Tool List
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GRAPHIC BUILDER HIS FUNCTIONS TOOLBAR

Button Tool Function
CI_I:] Process Data-Character | Draws a data character display object.
NI Procass Data-Bar Draws arectangle data bar object.

Procass Data-Arrow Draws an arrow data bar object.
Procass Data-Circle Draws a cirde data bar object.
Line-segment Graph Draws a line-sagmeant object.

Usar-defined Line- Draws a user-defined line-segment graph object.

segmeant Graph Object

Bar Graph Draws a bar graph object.
Step Graph Draws a step graph object.
Radar Chart Draws a radar chart object.

Two-dimensional Graph | Draws a two-dimensional graph object.

M D EA LAl S ST R

Touch Targst Draws atouch target object.

|
|
L
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Button Tool Function
(| Push button Draws a push button object.
Facaplate Draws a faceplate block button.
Instrurment Diagram Draws an instrument diagram.
% Window Draws a window display object.
EI Massage Draws a message object.
E Dialog Mame Draws a dialog object.
m‘- Trend Draws a trand object.
# Crvarview Draws an ovarview object.
I|| Contral Insarts an ActiveX control object.

Table: HIS Functions Toolbar Tool List (2/2)
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GRAPHIC BUILDER FORMAT TOOLBAR

Button Tool Function

|'ﬂ' MS Gothic| ¥ | Font Type Selocts font type of text.

Font Size Gelocts font size of text.

Bald Displays text in boldface.

Italic Displays taxt in italics.

Taxt Color Displays the menu from which a text color i= selected.

10 [¥]
B
¥ 4
0] Underline Underlines text.
A
i

Fill Color Displays the menu from which a fill color is selected.
Line Colar Displays the menu from which a line color is 2elected.
""""" Lina Type Displays the meanu from which a line typa is salactad.
Line Thicknass Dizplays tha menu from which thickness of aline iz selactad.
| . . . . .
— Line End Displays the mienu from which itemns such as directions of arrows ara
—> selactad.
= Propartias Displays the property sheat of the selected object.
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GRAPHIC BUILDER EDIT OBJECT TOOLBAR

Butten Teal Funeticn
‘k‘_ Align Opens a dialog for aligning the salected objects.
ﬁ Distributa Dpens a dialog for arranging the selected objects avenly.
II Group Groups the selacted objects.
|r.| Ungroup Lngroups the selacted group objects.
Ering to Front Mowves the selected object to the very top.
Send o Back Mowves the selected object to tha very bottom.

Ering Forward

Mowves up the selacted object by one layer.

Send Backward

Mowves down the selactad objact by one layer.

Flip Honzontally

Flips tha currently selected objact horizaontally.

A=) )10

Flip Vartically

Flips the currently selected object vertically.

5':-

counterclodowise

Rotate 90 degreaes

Rotates the selacted object 90 degrees to the laft.

hy
ol

clockwise

Rotata 90 degrees

Rotates the selectad objact 90 degrees to the rght.

Table: Edit Object Toolbar Tool List
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PARTS TOOLBAR ON GRAPHIC BUILDER

Button

Toaol

Function

Ed

Farts

Starts the parts windows

w5

Linked Part

Starts the linked part windows

Table: Parts Toolbar Tool List
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