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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.
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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.
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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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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.

web: Adico.ir ADICO TRAINING CENTER ; email: atc@adico.ir


mailto:atc@adico.ir�

(O TPl ENGINEERING ENVIRONMENT CS3000 REV. 3.8

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.

web: Adico.ir ADICO TRAINING CENTER ; email: atc@adico.ir


mailto:atc@adico.ir�

O ET @M PROJECT CREATION CS3000 REv. 3.8

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.

web: Adico.ir ADICO TRAINING CENTER ; email: atc@adico.ir


mailto:atc@adico.ir�

Table of Contents

Objectives
1. Creation of a new node
2. IOM builder

/DICO

Instrumentation & Control Services

CHAPTER 5
PROCESS

INPUT/OUTPUT




PROCESS INPUT/OQUTPUT

CS3000 RE. 3.8

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
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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

20 SWITCH
21 MESHAGE

723 FUNCTION_BLOCK

f-_7 DISPLAY

-0 HIS0124

GCIKZ6

Mame

[P DROME

Opened Folder : FUMCTIOMN_BLOCK

| Tupe

| Modified

I Comment

Control Dirawing
Caontrol Drawing
Control Drawing
Control Dirawing
Caontrol Drawing
Caontral Drawing
Control Drawing
Control Dirawing
Caontrol Drawing
Control Drawing
Control Dirawing
Caontrol Drawing
Caontral Drawing
Control Drawing
Control Dirawing
Caontrol Drawing

2001412410 2355
2001412412 0057
20001110 2333
2001411410 2333
2001411410 2333
2001411410 2333
200141110 2335
2001411410 2333
2001411410 2333
20001110 2333
2001411410 2333
2001411410 2333
2001411410 2333
200141110 2335
2001411410 2333
2001411410 2333
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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.

L
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3
2

i LR W Y
S
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b

L

]
@
#.
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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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REGULATORY CONTROL FUNCTION BLOCKS

The regulatory control blocks are the function blocks that perform control computation
processing mainly on the analog input as input signals. The calculated results are used for
process monitor and process control. The regulatory control blocks support the following
types of processing: input processing, control computation processing, output processing and

alarm processing.

RN EENR RN EEIE

Input

O (o 2

(VN (RLY1) (RLV2) (TSW)

Alarm
processing

|

| |

I I

i [

|
: MAN Lo

computation ——L——C—- pr&'g;"':'i[n ] ouT
processing =

ROUT

(PV, APV, MV, AMY) @

SUB

Figure: Function block diagram of a regulatory control function block.

IM:  Input terminal

SET.  Setpoint value input terminal
BIM: Compensation input terminal
ALn:  Reset signal input terminal
TIMN:  Tracking signal input terminal

RAW: Raw data input signal
Py Process variable

SV Satpoint valua

C5V:  Cascade setpoint value
RSV,  Remote selpoint valus

TSl Tracking switch input tarminal VM Compensated walus |nput
INT:  Interlock swiich input tarminal RMVY:  Remoie manipulated output value

SUE: Avggiliary output terminal
OUT. Outputtarminal

AL¥n: Reset signal
[ Manipulated outpui valua
TSW. Tracking switch

1. FUNCTIONS OF THE REGULATORY CONTROL BLOCKS

The regulatory control blocks have the following four processing functions:

¢ Input Processing
Receives a signal from the input terminal and outputs a process variable (PV).

web: Adico.ir

ADICO TRAINING CENTER ; email: atc@adico.ir


mailto:atc@adico.ir�

REGULATORY CONTROL FUNCTION CS3000 REv. 3.8
O BLOCKS

¢

Control Computation Processing
Performs control computation processing by reading the process variable (PV) and
outputs a manipulated output value (MV).

Output Processing
Reads the manipulated output value (MV) and outputs the result of control
computation processing to the output terminal as an output signal.

Alarm Processing

Detects an abnormality in the process variable (PV) or manipulated output value (MV)
and notifies the operation and monitoring functions. Control computation processing
can be performed independently via data setting or data reference between the
function blocks, without involving input processing or output processing.

2. TYPES OF THE REGULATORY CONTROL BLOCKS

The regulatory control blocks vary by the types of data handled and control computation
processing functions provided. The blocks are classified into these blocks below.

¢

® & & 6 O O O oo

Input Indicator Blocks
Controller Blocks
Manual Loader Blocks
Signal Setter Blocks
Signal Limiter Blocks
Signal Selector Blocks
Signal Distributor Blocks
Pulse Count Input Block
Alarm Block

YS Blocks

3. FUNCTION BLOCK DETAIL SPECIFICATION OF PID BLOCK

¢

Tag names

The control station function blocks and control elements are assigned with tag names
for identification. HIS uses the tag names to identify operation and monitoring targets
such as calling up a function block. The tag names are also used in sequence tables
and arithmetic expressions to represent the corresponding function blocks. One tag
name only represents one function block. Do not define duplicate tag names in one
project.
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Highlight the function block and click @l

A detailed specification dialog of that block is displayed. The detail specification of
every function block varies depending on the parameters to be set. The following
section explains the PID controller function block detail specification.

[E}Function Block Detail Builder - [Pjt:¥ME3KR3 Stn:FC50101 Draw:DRO001 File:LIC001 .edF - Functi - 101 x|
File Edit Yiew Tools ‘Window Help == x|
= .
clulme] sl ¢=lel-|[T =
Edit Window IFunct,ion Elock Detail Definition j
Tag Comment | Eazic Tag | Input IAlarm | Control Calculationl Outputl Connectionl Othersl
-
Tag Name LIcool —
Model Name PID
Tag Comment TE-001 LEVEL CONTROLLER
Lwl 1
Scan Period Basic 3can
Open/Close mark No
—Input Signal Conwversion
Input Zignal Conversion Ho
Totalizer
( Totalizer Time Unit No -
| | »

Ready

Figure: Function block detail builder for PID block.

BASIC

¢

Tag Comment

An explanatory description for each function block can be defined with up to 24 single-
byte characters or 12 double-byte characters. The defined tag comment is displayed in
the window along with the tag name in two lines of 12 characters each.

Security Levels

The security level exerted by operation mark assigned to a function block determines
the restriction on operating the function block. The greater the security level number
is, the severer restriction applies. Several operations and monitoring authority tables
classified by data items, each corresponding to a different function security level is
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provided. As the security level changes, the operation and monitoring authority
changes over each data item.

Security level may be set from level 1 to level 8. The security level definition of function
blocks may be carried out on the Function Block Detail Builder. Level 4 is the default
security level set for the function blocks.

¢ Scan Period
Scan period determines a period for the periodic execution of the function block. There
are three types of scan periods: basic scan, medium-speed scan and high-speed scan.
The scan time for high-speed and medium-speed is implied as configured in the FCS
properties while the basic scan time is 1 sec.

¢ Open/Close Mark - Instrument Display Area
This mark indicates the open/close status of a device in response to manipulated
output. The open/close marks include the following types. “OPN” indicates the open
status and “CLS” indicates the close status.

e Null
e OPN-CLS
e CLS-OPN

e OPN-CLS-OPN
e CLS-OPN-CLS
e OPN-OPN-CLS
e OPN-CLS-CLS
e CLS-OPN-OPN
e CLS-CLS-OPN

¢ Input Signal Conversion
The input signal conversion is the function that converts the input signal read from the
input module or other function blocks into process variable (PV). Input Signal
Conversion Common to Regulatory Control

e No Conversion

e Square Root

e Pulse-train/ Control Priority Type Pulse Train Input/ Exact Totalization Pulse

Train Input

e Communications
Input signal conversion is performed only when the signal input through the input
terminal is the data connection type, one of the 1/O connection types. And only the
signal transmitted via IN terminal (main input signal) may be converted. Furthermore,
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the conversion behaves differently according to the signals connected to the IN
terminal.

Totalizer time unit

The time scale conversion coefficient (Tk) is set corresponding to the totalizer time
unit. The table below lists the correlation between the time scale conversion
coefficient and the totalizer time unit.

Totalizer time unit Tinggﬁ!zifﬁtnﬁekrjs ion
Sacond 1
Minute &0
Hour 3500
Day 25400

Table: Time Scale Conversion Coefficient and Totalizer Time Unit
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The time scale conversion coefficient (Tk) is automatically determined when the
totalizer time unit is set on the Function Block Detail Builder. The totalizer time unit
must be set in the same unit as the measurement value (PV). For example, if the unit
of PV is “m3/min,” set the totalizer time unit to “minute”

e Number of digits for integrator value
Up to 8 digits can be used. If the integrator value exceeds 8 digits, the value
returns to 0 and the integration processing continues.

e A negative integration input signal value can be integrated as a negative value.
However, integration of negative values can be executed only when the low-
input cutoff value is negative.

e Unit
Engineering unit is used.

Low-Input Cut
The integration operation differs by the integration low-input cut value setting as
explained below.
e If the low-input cut value is positive (including 0): Integration is not executed
for the input signal (including negative value) less than the low-input cut value.
e If the low-input cutoff value is negative: Integration is not executed for the
input signal if the absolute value of the input signal is less than that of the low-
input cut value.

Totalizer Low-Input Cut Value:
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Set the data in the same unit of integrator value (PV), or percentage value for the PV
scale span. If a percentage value is used, add % after the value. The default setting is 0
%.

¢ Control Action Direction
The control action direction function switches between direct action and reverse action
that reflect the increase or decrease of manipulated output value. The direct action
and reverse action indicate the increase and decrease directions of the manipulated
output value (MV) corresponding to deviation changes. When the setpoint value (SV)
is fixed, the relationship between the process value (PV) and the manipulated output
value (MV) in direct action and the reversed action is shown as follows.
e Direct action
The control action in which the manipulated output value (MV) increases as the
process variable (PV) increases, or decreases as the process variable decreases.
e Reverse action
The control action in which the manipulated output value (MV) decreases as
the process variable (PV) increases, or increases as the process variable
decreases.

¢ Measurement Tracking
The process variable tracking function prevent the abrupt changes in the manipulated
output value (MV) when change from the manual (MAN) mode to automatic (AUT)
mode, by forcing the setpoint value (SV) to agree with the process variable (PV).
When switching from the manual (MAN) mode to automatic (AUT) mode, the
existence of a large deviation is harmful, since it makes the manipulated output
change very large. If force the setpoint value (SV) to agree with the process variable
(PV) in manual mode operation via process variable tracking, abrupt Control Action
can be avoided when the mode switches to automatic (AUT).
Suppose a primary loop is in cascade connection and controls in the automatic (AUT)
or cascade (CAS) mode. If the mode of the secondary loop in the cascade connection
switches from cascade (CAS) to automatic (AUT), the cascade connection becomes
open and the control action of the primary side loop can stop. In this situation, the
setpoint value (SV) of the primary loop can be forced to agree with the process
variable (PV) by the process variable tracking function. Define process variable
tracking as below
e MAN mode: Select “Yes” or “No.”
The default is “No.”
e AUT and CND mode: Select “Yes” or “No.”
The default is “No.”
e CAS and CND mode: Select “Yes” or “No.”
The default is “Yes.”
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¢ Output Signal Conversion
The output signal conversion may be used for the processes that are common to the
Regulatory Control Blocks and the Calculation Blocks, and for the specific function
blocks, which have specific output process function.

e No-Conversion Output
The manipulated output value (MV) resulted from the control-calculation
process is No Conversion output.

e Pulse Width Output Conversion
The changes of manipulated output value (AMV) is output after converted into
a pulse width signal.

e Communication Output Conversion
The manipulated output value (MV) resulted from the control-calculation
process is converted into the format compatible with the destination
subsystem.

¢ Tight-Shut Function and Full-Open Function
The Tight-shut function fully close an operation valve and the Full-open function fully
open it when a manipulated output value (MV) is 0% or 100 %. With these functions,
an actual tight-shut output value (Ms) is set to a value less than 0% or greater than
100%, fully closing an operation valve. And an actual full-open output value (Mf) is set
to a value less than 0% or greater than 100%, fully opening the valve. When set “No”
to “Tight-shut/full-open Specifications”, these functions are not added.

Actual g
autput

1 |:||:| By [rmmm e e e e

f]
0%

Ms T

o i
100 =4 MY

Figure: Tight-shut function

Define the Tight-shut/full-open specifications, as below.
e Tight-shut/full-open Specifications:
Choose “Yes” or “No.”
The default setting is “Yes.”
e Output Value for tight-shut (Ms):
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The actual output value for tight-shut
Setting range is -17.19 to 117.19 % (5 significant figures). Default is -17.19 %
for direct output setting, and -6.25 % for reverse output setting.

e Output Value for full-open (Mf):
The actual output value for full-open
Setting range is -17.19 to 117.19 % (5 significant figures). Default is 106.25 %
for direct output setting, and 117.19 % for reverse output setting.

The analog output module outputs 4 to 20 mA (or 1 to 5 V) against the 0 to 100 %
range of manipulated output values (MV). However, it can also output in the reverse
direction, e.g.20 to 4 mA (or 5 to 1 V). The following figure shows the relationship
between the manipulated output value (MV) and output current. The reverse settings
are shown in a dotted line.

{mA DC) & — : Positive
! direction
20
——— Megative
direction

Output
curmrent

50 100 {36)
MV

Relationship between the Manipulated Output Value and Output Current

Tag Mark

This mark indicates the tag priority level of the displayed function block. All function
blocks are provided with tag marks to reflect their priority levels. One of the 8 tag
marks are selected.

Double Authentication

When manipulating the important function blocks, other than the logged-on user, one
more user’s confirmation may be required. In this case, the confirmation may be
performed on the Double Authenticated Confirmation dialog box. In order to activate
the double authentication for confirmation, [Double Authentication] setting on the
Function Block Detail Builder must be set to [Yes]. And the tag mark of the function
block must be set as [Important]. There is no requirement that user of [Name2] must
be superior than user of [Namel]. Any user registered on HIS other than the user of
[Namel] can be act as user of [Name2] for double authentication.
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Figure: Double Authenticated Confirmation Dialog Box

¢

¢

The Status Change Message
When function blocks such as sequence control blocks change block mode, the event
recording function sends the status change message from FCS to HIS to inform the
operator.
e Status Change Message Bypass:

Select “Yes” or “No.”

The default is “No.”
In case of the sequence table block (ST16), the default is “Yes.”
When status change message is set as Bypass, the message of status change is not
recorded in the historical message file in HIS. When the status change is performed
manually on HIS, the status change message will all be recorded in the historical
message file in HIS regardless the setting of bypass.

Upper window

An upper window can be specified for each function block and connection 1/0 in the
System Builders beforehand. The specified upper window can be called up by pushing
the graphic button or the upper graphic key while the function block is selected.

Help
The user-definable help dialog messages are treated as dialog names that may be
specified as HW0001 to HW9999.

MV Display on Faceplate

The manipulated output value (MV) may be displayed in percentage (%) or real
amount. The real amount display is the same way as process variable (PV) and
setpoint value (SV) that reflects the amount in a specific engineering unit. When
displayed in percentage (%), the MV is converted into percentage and displayed in
%MV.

CAS Mark
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Table:
CAS]

This mark indicates that the function block displayed on the instrument faceplate may
be set to cascade mode. However, the definition may be set AUTO to let system decide
according to function block’s real connection.

Kind of CAS Mark

An APCS mark is designated in [Kind of CAS Mark] of the Function Block Detail
Definition window. The behavior of the Instrument Faceplate depending on the
designation of [CAS Mark] and [Kind of CAS Mark] is shown in the table below.

CAS Mark| AUTO: Automatic Determination

" YES: Displ NO: No Displa
Kind of CAS Mar 1) ey pay
Displays a CAS mark when thereis a )
. ’ . Does not display both
CAS: General connection to the SET terminal. )
*1) Does notdizplay it when there is not Displays a CAS mark a CAS mark and an

connection to the SET terminal. APCS mark.

Displays an APCS mark when there is
aconnection to the SET terminal.
Does notdizplay it when there is not
connection to the SET terminal.

*1: Indicates the default.

Does not display both
Displays an APCS mark. |a CAS mark and an
APCS mark.

APCS:APCS

Behavior of the Instrument Faceplate by the Designation of [CAS Mark] and [Kind of

CMP Mark
This mark indicates that the block mode of the function block displayed on the
instrument faceplate is RCAS (remote cascade) or ROUT (remote output).

Scale Low/High Limit, Scale Reverse Display

The scale high limit (SH) and scale low limit (SL) of engineering unit data, up to 7 digits
including a sign and a decimal point, can be set. Default values are “100.00” for SH
and “0.0” for SL. Up to nine digits can be specified for a batch set block. When the
reverse scale display is specified, the low limit is displayed at the top of the scale and
the high limit at the bottom of the scale.

MV Reverse Display

In the standard display of a function block faceplate, the high limit displays at the top
and the low limit displays at the bottom. To designate the MV reverse-display may
upside-down the standard display. In this case, the pointer of manipulated output
value (MV) behaves oppositely in accordance to the digital value of parameters. This
designation only changes the display of function block’s faceplate and does not relate
to the actual output value. If a valve’s Open/Close is opposite, it is convenient to use
this function when aligning the valves function block faceplate with other blocks in the
same group.
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¢ Index
This function displays two indexes in the manipulated output value (MV) scale on the
operation monitoring window of the operation and monitoring function. These are
called the manipulated output indexes. By setting these indexes at the operable limits
of the manipulated output values (MV), they can be used as manipulation guides in
the manual mode, or as guides for verifying normal status in the automatic mode. For
a Regulatory Control Block with manipulated output value (MV), both the high output
limit (OPHI) and low output limit (OPLO) indexes can be set on the tuning window.
These limits are displayed in the operation and monitoring window of the operation
and monitoring function. The indexes may be defined on the Function Block Detail
Builder.
e Set Indexes: Selectable from “Yes” and “No.”
Default is “Yes.”

¢ Scale-Division
The scale divisions may be specified as 1, 2, 3, 4, 5, 7 divisions. Auto-division may be
used.

¢ 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.

INPUT

¢ Process variable range; High and low limits
Numerical values of seven digits or less, where the sign or decimal point takes one
digit each. The default is “100.0” for the upper limit and “0.0” for the lower limit.

¢ Engineering unit
Consists of six or less standard-width characters or three double-width characters. The
default is “%.”

¢ Input Signal Filtering
The digital filter may be defined for each function block in “Input Signal Filtering” on
the Function Block Detail Builder. Input Signal Filtering: “None,” “Auto,” “1,” “2” and
“3.” The default setting is “Auto.”
When Auto is selected; if the IN terminal is connected to I/O module other than
communication module, “Digital Filter Coefficient 1” is used. If the IN terminal is
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connected to neither communication module nor I/O module, no filtering process is
performed.

¢ PV Overshoot

When the data status of input signal becomes invalid (BAD), the PV overshoot function
overshoots the process variable (PV), or upscale it to scale high-limit or downscales it
to scale low-limit. Select “Overshoot PV” or “Holding PV.” The default setting is
“Holding PV.” With “Holding PV,” when the data status of process variable (PV)
becomes invalid, the last good process variable is held. Furthermore, when the input
signal is not a process input signal, the operation becomes “Holding PV” even though
“Overshoot PV” is specified.

ALARM

¢ Alarm Level
Designating an alarm processing level to a function block or an element, the alarms
from the function block or the element will have the designated priority and display
the designated color. The definitions for levell to level4 are fixed for a whole system.
The alarm priorities and colors for level5 to level16 can be defined by users.

¢ Input Open Alarm

The input open alarm check is a function that determines whether the input values
read from the field by the I/0 module is out of the range of the high and low limit
input open detection setpoint values. The high-limit input open alarm (IOP) is initiated
when it is determined that the input value exceeds the input open high detection
setpoint value. Similarly, the low-limit input open alarm (IOP-) is initiated when the
input value is below the low-limit input open detection setpoint value. The high and
low limit input open alarm (IOP, 10P-) indicates that a failure such as severed wires in
the detection terminal or transmitter has occurred. I0OP alarm detection on both sides,
high, low and no IOP alarm is selected.

¢ PV High-High/Low-Low Limit Alarm
The input high-high and low-low limit alarm check is a function that determines
whether the input process variable (PV) is out of the range of the high-high and low-
low limit alarm setpoint value (HH, LL).
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Figure: Input High-High and Low-Low Limit Alarm Check

¢ Input velocity limit alarm
The following types of input velocity alarm checks are available.
The default is “detection of both directions.”
e Detection of both directions:
Monitors velocity in both directions, positive and negative
e Detection of single direction:
Monitors velocity only in positive direction or negative direction
e No Detection:
Detection is not conducted

¢ Number Of Samplings (N) And Sampling Interval (Tp)
The sampling intervals (Tp) and the number of samplings (N) is defined.
e  Number of samplings (N): 1 to 12 points
The default setting is 1 point
e Sampling interval (Tp): 1 to 10,000
Unit is scan interval. The default setting is 1

¢ Deviation Alarm

The deviation alarm check is a function that determines whether the absolute value of
the deviation (DV=PV-SV) between the process variable (PV) and the setpoint value
(SV) exceeds the absolute value of the deviation alarm setpoint value (DL). When it is
determined that the former exceeds the latter, a deviation alarm in the positive
direction (DV+) is activated if the deviation is in the positive direction. Similarly, if the
deviation is in the negative direction, a deviation alarm in negative direction (DV-) is
activated.
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The type of deviation alarm check can be defined on the “deviation alarm check” item
of the Function Block Detail Builder. The types of deviation alarm checks are listed
below. The default is “detect both directions.”
e Detection of both directions:
Monitors deviation in both directions
e Detection of single direction:
Monitors deviation in only one direction, positive or negative
e No detection:
Detection is not conducted
When single direction is selected for detection, if the deviation alarm setpoint value is
plus symbol, only the deviation in the positive direction is detected and if the deviation
alarm setpoint value is negative symbol, only the deviation in the negative direction is
detected.

¢ Deviation Check Filter
The deviation check filter gain and time constant can be defined.
e DV check filter gain: Deviation check filter gain
0.000 to 10.000. Default is 0.
e DV check filter time constant: Deviation check filter time constant
0 to 10,000 seconds. Default is 0.

¢ Output Open Alarm
The output open alarm check is a function that determines the data status received
from the I/0 module. Based on the data status (OOP) received from the I/0 module,
an output open alarm (OOP) is activated. This alarm indicates that the control output
line has been physically severed. Choose from “Enabled” or “Disabled”. Default is
“Enabled.”

¢ Output High/Low Limit Alarm

The output high and low limit alarm check is a function that determines whether the
manipulated output value (MV) exceeds the range of the manipulated output variable
high limit/low-limit setpoint (MH, ML) for the output limiter. The types of output high
and low limit alarm checks are listed below. The default is set as “high and low limit
alarms.”

e Both high and low limit alarms: Output high and low limit alarm check enabled

e High-limit alarm only: Output high-limit alarm check enabled

e Low-limit alarm only: Output low-limit alarm check enabled

e Alarms disabled: No alarm checking

¢ Bad Connection Alarm
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The bad connection status alarm check is a function that determines whether there is a

faulty connection to the function block or data at the I/O connection destination.

When it is determined that the connection status is bad, the bad connection alarm

(CNF) is activated. When the connection is restored, the system recovers from the

alarming state. The bad connection is judged as follows.
e The connected destination function block is in out of service (0/S) mode.

e The connection information is abnormal, and the data reference or data set

cannot be performed.

e The connected destination function block’s data type is invalid (cannot be

convert to the appropriate data type).

CONTROL CALCULATION

¢ PID Control algorithm
For PID control computation, the input variables of the proportional, integral and
derivative terms are different for each PID control algorithm. The table below shows
the PID control algorithms and the input variable of each term:

PID contral Trinomial input variables
algorithm Proportional term Derivative term Intagral term
PID En En En
FPD P P En
PI-D En PV En
Automatic Same az [-P0in the AUT mode.
determination  |Same az PFD in the CAS or RCAS mode.
Automatic Same az [-PDin the AUT or RCAS mode.
determination 2 |Same az PlDin the CAS mode.

Table: PID Control Algorithms and the Input Variables

Use the Function Block Detail Builder to define the PID control algorithm.
e PID Control Algorithm:

Select one of the following algorithms:
“Basic Type”
“Proportional PV Derivative Type PID Control (I-PID)”
“PV Derivative Type PID Control (PI-D)”
“Automatic Determination”
“Automatic Determination 2”
The default is “Automatic Determination 2.”
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When the block mode of the PID Controller Block is remote cascade (RCAS), the
PID control algorithm “Automatic Determination” and “Automatic
Determination 2” act as follows:

e Automatic determination type: Same actions as in the cascade (CAS) mode.

e Automatic determination type 2: Same actions as in the automatic (AUT) mode.

¢ Control period
The controller block executes the input processing per scan period. However, the
control calculation and output processing are executed per each control period.
The control period of controller block is always an integer-multiple of the scan period.
There are 2 types of the control periods of controller block as shown below:
e The control period of the regulatory control action.
e The control period of the intermittent control action.

Control calculation is executed at every control period in regulatory control action.

MYV &
Control
¢ period
' [T
[T
[ |
[T T ] = e
Scan pariod -
Time

Figure: The Control Period in the Regulatory Control Action

¢ 1/0 Compensation

The Input or Output Compensation function adds the compensation value (VN)
received from outside to the input signal or output signal of PID control computation,
while the controller block is operating automatically in the automatic (AUT), cascade
(CAS), or remote cascade (RCAS) mode. The Control Action of Input or Output
Compensation include the following two types:

e Input compensation

e Output compensation

The parameters of the I/0O compensation:
e I/0 compensation gain (CK): -10.000 to +10.000.
The default is 1.000.
e /O compensation bias (CB): Arbitrary engineering unit data.
The default is 0.0.
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¢ Non-Linear Gain

The non-linear gain function changes the proportional gain in accordance with the
deviation of the process variable (PV) from the setpoint value (SV) in the control
computation. As a result, a non-linear relationship is formed between the manipulated
output change (AMV) and the deviation of the process variable (PV) from setpoint
value (SV). The non-linear gain function is used for pH control, in which the process
gain often becomes too high near the target value, or for buffer tank level control,
whose purpose is to stabilize the discharge volume while maintaining the tank level
within the limits. The actions that realize the non-linear gain function include “gap
actions” and “squared deviation actions.”

The gap action moderates control effects by lowering the proportional gain when the
deviation is within the preset gap width (GW). The parameter of the gap action:
e Gap width (GW):
Engineering unit data between 0 and the PV scale span range limit. The default
is 0.

The squared deviation action changes the proportional gain in proportion to the
degree of deviation when the deviation is within the preset gap width (GW). The
parameter of the squared deviation action:
e Gap width (GW):
Engineering unit data between 0 and the PV scale span range limit.
The default is 0.

¢ Deadband Action
The deadband action stops the manipulated output value (MV) from changing while
the deviation (DV) is within the preset deadband (DB) range, by causing the
manipulated output change (AMV) to be “0.”

Output (AMYR)
HYS HYS
ANVID i I ol
4L =i o DT—EH
LB DB

AW Manipulated output change after the deadband action
AMVino:  Manipulated output change before the deadband action

DE: Deadband width
En: Deviation (data of the same unit as PV)
HYS: Hysterasis (data of the zame unit as PV}

Figure: Characteristics of Deadband Action
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To set the deadband action - Select “Yes” or “No.” The default is “No.” When the deadband
action is set as “Yes,” the hysteresis (HYS) must be set. Hysteresis: Engineering unit data
between 0 and the PV scale span range limit. The default is the value equivalent to 1.0 % of
the PV scale span.

¢ AUT Fallback
The AUT fallback is an error processing function that switches the block mode from
cascade (CAS) or primary direct (PRD) to automatic (AUT) when the AUT fallback
condition is established. Thus the set value of the control loop can be set by the
operator. The AUT fallback condition is established when the data status of the
cascade setpoint value (CSV) become invalid (BAD) or communication error (NCOM).

¢ Computer Backup Mode
When the computer fail is detected, the function block suspends the action in the
remote cascade (RCAS) mode or remote output (ROUT) mode temporarily and switches
to the computer backup mode.

ouTPUT

¢ Output Change
The output velocity limiter limits the amount of change in the output value according
to the output velocity limit setting. The output velocity limit is a permissible amount of
output change over one scan period. The output velocity limiter and the bypass for
MAN-mode output velocity limiter can be defined.
e Output Velocity Limiter:
Engineering unit data or percentage within the range from 0 to the MV scale
span setting in positive values only (six significant figures). The default setting
is 100.0 %.
e  MAN Mode Output Velocity Limiter Bypass:
Selectable between “Yes” and “No.” Default is “No.”

¢ Auxiliary Output
The auxiliary output is used when output a signal through the SUB terminal to a
destination other than the final control element. The signal is often used as
compensation data to other function blocks, or to the indicator outside of the FCS, etc.
In the Regulatory Control Blocks, the process variable (PV), change in process variable
(4PV), manipulated output value (MV), or the change in manipulated output value
(AMV) is output via the SUB terminal. The connection method is the data setting.

Output Type is selectable from “Positional Output Action” and “Velocity Output
Action.” Default is “Positional Output Action.” When the output action for auxiliary
output is set to “Positional Output Action,” the output values (MV, AMV, PV, or APV)
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can be set in the connection destination as it is. Also, when set to the “Velocity Output
Action” type, the value read back from the connection destination is added to the
output value and set in the connection destination.

MV Display Style
Use the Function Block Detail Builder to set the display form for the manipulated
output value (MV).
e MV Display Style:

Select “Automatic Determination” or “User Define.”

The default is “Automatic Determination.”
When “Automatic Determination” is selected, the engineering unit and scale range of
the manipulated output value (MV) change according to the connected destination of
the OUT terminal. When “User Define” is selected, set the engineering unit and scale
range for the manipulated output value (MV).

Limit Output in Direction when Clamped

When the data status of the cascade connection destination is CLP+ or CLP-, the output
direction of the manipulated output value (MV) is restricted, i.e., the value cannot be
changed to exceed or falls below the present output value, so that only the
manipulated output value (MV) in the direction that cancels CLP+ or CLP- is output.
Limit output in direction when clamped is selectable from “Yes” and “No.” Default is
“Yes.”

Control Calculation Output Type
A Regulatory Control Block outputs its manipulated output value (MV) or the
vicissitude of that value (AMV). There are two types output action: positional and
velocity:
e In positional output action, the output value connects to its destinations
unchanged.
e In velocity output action, the amount of change for the current output
(AMV) is added to the value read back from the connection destination
of the output terminal.

The output operation can be selectable from “positional” or “velocity.” Default is the
“positional” action.

CONNECTION
The wiring configuration done using the control drawing builder appears on this sheet.

OTHERS — CONSTANT
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Constants are preset tuning parameters; they can be set in the Constant text box on others
tab. Up to 1,024 alphanumeric characters can be used for each constant. Upon online
downloading to an FCS, the constants are always substituted for the current tuning
parameters for any changed function block. The saved tuning parameters take precedence
over the constants upon offline downloading to an FCS, while the constants take precedence
over the unsaved tuning parameters upon initial offline downloading to an FCS.
¢ Example of setting constants.
PH=80,PL=20

4. OTHER REGULATORY CONTROL FUNCTION BLOCKS
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Figure: Function Block Diagram of Input Indicator Block (PVI)
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Figure: Function Block Diagram of Manual Loader Block with Auto/Man SW (MLD-SW)
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Figure: Function Block Diagram of Ratio Set Block (RATIO)
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Figure: Function Block Diagram of Control Signal Splitter Block (SPLIT)
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Figure: Function Block Diagram of Auto-Selector Blocks (AS-H/M/L)
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SEQUENCE CONTROL FUNCTION

Sequence Control Blocks which execute the sequence control function include Sequence
Table Blocks, Logic Chart Blocks, SFC Blocks, Switch Instrument Blocks, Sequence Element
Blocks, and Valve Monitoring Block.

1. TYPES OF SEQUENCE CONTROL BLOCKS

The table below lists various sequence control blocks.

¢ Sequence Table Block
This function block realizes sequence control by operating other function blocks and/or

process 1/0 or software I/0. The following two models of blocks are categorized as

Sequence Table Block.

e Sequence Table Block (ST16)
e Rule Extension Block (ST16E)

¢ Logic Chart Block
This function block performs interlock sequence control programmed in the expression of a

logic chart diagram. The following model of block is categorized as Logic Chart Block.

e Logic chart with 32 inputs, 32 outputs and 64 logic elements (LC64)

¢ SFC Block
This function block realizes sequence control by the program described in sequential

function chart. The following three models of blocks are categorized as SFC Block.

e Three-Position Switch SFC Block (_SFCSW)
e Pushbutton SFC Block (_SFCPB)
e Analog SFC Block (_SFCAS)

¢ Switch Instrument Block
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This function block monitors and operates devices such as opening/closing valves,
start/stop motors or pumps, and final control elements for contacts. 10 types of blocks are
available with various 1/0 points and output methods, usually used in combination with a
sequence table. The following ten models of blocks are categorized as Switch Instrument

Block.

e Switch Instrument Block with 1 Input (SI-1)

e Switch Instrument Block with 2 Inputs (SI-2)

e Switch Instrument Block with 1 Output (SO-1)

e Switch Instrument Block with 2 Outputs (SO-2)

e Switch Instrument Block with 1 Input, 1 Output (SIO-11)

e Switch Instrument Block with 1 Input , 2 Outputs (SIO-12)

e Switch Instrument Block with 2 Inputs, 1 Output (SI0-21)

e Switch Instrument Block with 2 Inputs, 2 Outputs (S10-22)

e Switch Instrument Block with 1 Input , 2 One-Shot Outputs (SIO-12P)
e Switch Instrument Block with 2 Inputs , 2 One-Shot Outputs (SI0-22P)

¢ Sequence Element Blocks
This function block assists with sequence control. It is activated by the sequence table. The

following seven models of blocks are categorized as Sequence Element Block.

e Timer Block (TM)

e Software Counter Block (CTS)

e Pulse Train Input Counter Block (CTP)
e Code Input Block (Cl)

e Code Output Clock (CO)

e Relational Expression Block (RL)

e Resource Scheduler Block (RS)

¢ Valve Monitoring Block (VLVM)
This function block monitors valve opening and closing, and starts an alarm when

abnormal conditions are detected.
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2. SEQUENCE TABLE CONFIGURATION

Sequence tables consist of condition signals, action signals, rule numbers, condition rules,
action rules and step labels.

T [
- No.| pa e | Data Stap fabel n
Condition signal \ Comment
Cco1[TM14.BSTS [RUN B

e e [ ]
Action signal \ hh________:___,_:F__l? JI_,,.~—-
AOT|ST00 MODE [AUT I
ADZ| 9:ANODTD.PY | H Acion rule /
AD3 I.‘ fl
AD4 l{ I|I
ros I
T —=L 1 | | (-
] It
1
Extension rule tag name H THEN labsl
NEXT ] | ELSE label H
Mext slep labal

Processing iming [ Scanperied |

Rule number [ 01| 02 (03 |04 05]06 {07 0B

Condition rule
CO02 [ FCOO1.ALRM [ HI

CO3 [meswo201 PY|ON
C03
C04

——_.__‘_h______'__,_,_-'—'—"_,_,_ﬂ-'
T

Figure Conceptual Diagram of Complete Sequence Table

OUTLINE OF SEQUENCE TABLE ELEMENTS
The following describes various sequence table elements.

¢

¢

Condition Signal

Enter the element symbol and data item into the Tag name. Data item column as the
input connection information, then enter the condition specification to Data column.
Action Signal

Enter the element symbol and data item into the Tag name. Data item column as the
input connection information then enter the action specification to Data column.

Rule Number

Up to 32 rules per block may be used. The output is based on each rule condition and
condition testing result.

Condition Rule

Describe the Y/N (Y: true, N: false) pattern (combination) to condition rule. If the
testing result of condition signal corresponds with the Y/N pattern, the condition of
the rule is satisfied.
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Action Rule

Describe the Y/N ( Y: Positive action; N: Negative action) pattern (combinations) to
action rule. Perform manipulated output according to the Y/N pattern of the action
rule for the rule number whose condition is satisfied.

Step Label

These labels are attached for phase identification purposes when performing step
sequence control using a sequence table. Step labels are character strings that
combine two or less alphanumeric characters (A to Z, 0 to 9).

If two characters are combined while one is not alphanumeric and the other is
alphanumeric, the label is managed as the same step name, even if the order of
characters is reversed (e.g., “_A” and “A_"). Up to 100 steps can be described in one
sequence table group. However, same step labels cannot be described at multiple
locations inside the sequence table group. The step labeled 00 is activated every scan
cycle.

Next Step Label (THEN, ELSE)
Describe the step label that is to be executed in the next scan.
Next step labels include THEN and ELSE labels according to case conditions being true
or false. If both labels are blank, the step does not transfer.
e THEN label
Describe the next step label when the corresponding rule condition
status is true. Transition to the step described in the THEN label is
executed after the manipulated output is completed.
e ELSE label
Describe the next step label when the corresponding rule status is false.
The described step labels must exist in the same sequence table group.
To execute a step from another sequence table group at the next scan,
it must be described as an action signal.
Tag Name.Data Item
Describe the input connection information of the condition signal or the output
connection information of the action signal.
Data
Describe the condition specification of the condition signal or the operation
specification of the action signal.
Comment
Comments are defined by users for the condition and action signals. The meaning of
symbols and the contents of status manipulation may be put in these texts, by using
up to 24 single-byte alphanumeric characters, or 12 double-byte characters. By clicking
the task [Referencing Signal Comment] from the [Tool] menu, the user-defined
comment text may be displayed at the right area of signals. By this Referencing Signal
Comment operation, the comment texts defined by users for the condition signals and
action signals and the tag comments are all displayed. The comment text for the
referenced signals cannot be edited on the sequence table editing window.
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SEQUENCE DESCRIPTION EXAMPLE
The basic logical circuit figure for the AND and OR commands is described in the sequence
table as shown in the following figure.

01]o2fos]
Mo | Tag Mame and Data ltem | Data
_ CO1[25W0200.FYV oN |[Y [N
HSW0200 —w Condition |[COZ |2SW0201,FY on [ [N
ON %Z 011101 ooa
LSWOR0] —— ON AD1] %201 1101.PV H [ N[N
[0} AMD Action i%

Figure : AND Circuit Example

In the example in this figure, for AND operator, only when two condition signals are satisfied,
the operation may be performed.

01 [o2]o3]
[ Mo | Tag Mame and Data ltem | Data

C01 | 2SW0200.PY OM 1Y M

2SWO200 — Condition [ C02 [2«SWOI201.PY QM YN
oM — 22 011101 c03

5SWRD] ——= ON A1 [5Z011101.PV H [ [Y[N
ON oR Action [ A2
A3

Figure: OR Circuit Example

In the example in this figure, for OR operator, any one of the two conditions is established,
the operation may be performed.

SEQUENCE TABLE PROCESSING FLOW
The figure below shows the sequence table processing flow.
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Input processing
{oondition testing)
¥

Condition nule processing

Action rule processing

4
Output procassing
(status manipulation)

Figure: Sequence Table Processing Flow

¢ Input Processing
The true/false status of the condition signal is determined by performing condition
testing based on the input signal.

¢ Condition Rule Processing
The true/false status of the rule condition is determined by comparing the true/false
status of the condition signal with the Y/N pattern of the condition rule described in
the sequence table.

¢ Action Rule Processing
The action signal output is determined by the Y/N pattern of the action rule when the
status of condition is true.

¢ Output Processing
Status manipulation of the action target is performed based on the description of the
action signal. The status manipulation, start command transmission, data setting, and
status change can be performed to the contact outputs and other function blocks.
There are two types of sequence tables: step and non-step. Rule processing differs by
the type of sequence table.

ACTION OF STEP SEQUENCE

In a step sequence table, the process control sequence of a phase-step process is divided into
the smallest phase units (steps) of the condition monitoring and operation, and then these
steps are executed one by one. In a step sequence table, only step label 00 and the rule
corresponding to the current step number are subject to condition testing and operation. The
following shows the action of a step sequence table.
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01]02[03[04 )5 |
[A A A
Mo [ Tag Mame.Data ltem | Data ||1 2 3
CO1 | %5W0100.PV L] T I | W If 2.5W0100 is on at stop labsal A1,
Condition [C02 it tums on %=SW0200 and advancas the stap.
03 If 25W0100 is off,
i @ Tl ] W @ @
201 | SoSW0200. PV m VN it tums off %53W0200 and advances the stap.
Operation | AD2
AD3
A A
THEM 5
ELSE

Figure: Example of Conditional Branch in step sequence

RULE EXTENSION

The number of rules in one sequence table is fixed at 32 and cannot be modified. However, if
the number of rules in a sequence table is not enough to describe one phase unit, it can be
extended in the 32-rule unit by connecting to another sequence table. The number of rules
can be extended for a step-type sequence table.

¢ Method of Rule Extension
To extend the number of rules, specify a tag name for the rule extension block (ST16E)
in the sequence table setting area of the extending sequence table (ST16). It does not
matter if the number of signals and signal contents are different between the
extending sequence table (ST16) and extended sequence table (ST16E). The number of
rules can be extended in the 32-rule unit per block. An example of the number of rules
extended to 64 is shown below.

Extending table Extanding tabla Extendead table
ST16 ST16 = ST16E
candition side condition sidea condition side
ST16 5T16 > ST16E
operation side oparation side [ oparation side

Figure: Examples of Rule Extension

PROCESSING TIMING
A sequence control block and a logic chart block have the following four types of execution
timing:

¢ Periodic Execution (T)

¢ One-Shot Execution (0O)

¢ Initial Execution/Restart Execution ()

¢ Restricted Initial Execution (B)
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OUTPUT TIMING OF SEQUENCE CONTROL BLOCK
The output timing of sequence control block and logic chart block indicates the conditions to
execute the output processing when the sequence table is started periodically or as a one
shot. There are two types of output timing as below:

¢ Output only when conditions change (C)

¢ Output each time conditions are satisfied (E)
The output timing of function blocks excluding sequence control blocks is “Output each time
conditions are satisfied (E).”

CONTROL PERIOD FOR SEQUENCE TABLE BLOCKS
The control period for the ST16, ST16E blocks refers to the interval at which the periodic
execution- type ST16 or ST16E block executes the sequence table. The control period can be
set in the Function Block Detail Builder.

¢ Control period: Set a value between 1 and 16 seconds. Default is 1 second.

CONTROL PHASE FOR SEQUENCE TABLE BLOCKS
The control phase for the ST16, ST16E blocks refers to the timing at which the sequence table
is executed in the control period. It sets the execution timing relative to the execution timing
of the phase-zero sequence table. The control phase can be set in the Function Block Detail
Builder.

¢ Control phase: Set a value between 0 and 15 seconds. Default is 0 second.

3. LOGIC CHART BLOCK (LC64)

Logic Chart Block (LC64) may combine or arrange the signals of other function blocks; process
1/0 and software 1/0 into an application for interlock sequence control. An architecture of
LC64 Logic Chart Block is shown as follows.

LC64 block is a sequence control function block with 32 input and 32 output signal channels
and it can handle 64 logic operators.

Qo » Jpor-or nemrmn nmran e o — ] » w01

Qnz2 in = — I:::H-— = = 02

QS [——+  iput —* Ouput [——>{ 403
! processing [ i |processing | !

i i Logic operation i

Q56— _— - w| 55

Figure: Function Block Diagram of Logic Chart Block (LC64)
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CONFIGURATION OF A LOGIC CHART
A logic chart consists of condition signals, action signals and logic operators.

Process timing [ ] Scan period | Order of execution [ |
1A|E|C|D|E|F|G|H|||J|K|L|r-.-'||N|D|F'|C'|F||S|T|L||'ur|".'"."
| 2]

3

N

5

5

e

[=]

[*]

10 [ I

1T ] |

12 [ I | I ]
17 ml

14 | [ =—"4 [ |
p=]

H

2

|
|
|

Comment  Condition Logic char area Action Comment
signals zignals

SEEE=E

el
L]

B

Lol [ [l
— [

o]
L]

-
.

i o
Client area

Figure: Configuration of the Entire Logic Chart

LOGIC CHART PROCESSING FLOW
In the logic chart, the logic calculation is performed based on the result of input processing.
Output processing is then performed for the output action to the operation target.

| Logic calculation procassing |

Input procassing - Output processing
(condition test) _"':l_:: ! (status manipulation)

———— —————————— ]

S |

Figure: Logic Chart Processing Flow

¢ Input Processing
The true or false status of a condition signal is determined by the condition test
performed on the input signal.
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¢ Logic Calculation Processing
The logic calculation is based on the result of condition test of the input signal (true =
1, false = 0). The logic calculation algorithm is expressed by combinations of logic
operators.

¢ Output Processing
Status manipulation output is determined based on the result of logic calculation
processing. The status manipulation will be output as the output signals to the
operation target. The status manipulation can send commands such as starting, data
setting, and status change to the contact output terminals or to other function blocks.

LOGICAL OPERATORS
¢ ANBD: Logic Product

It gives one output based on multiple inputs. When all the inputs are True, the output
becomes True. The maximum number of inputs is 21.

Figure: AND symbols

¢ OR: Logic Sum
It gives one output based on multiple inputs. When any of inputs is True, the output
becomes True. The maximum number of inputs is 21.

b, o.d. T

Figure: OR symbols

¢ NOT: Negation
It gives the inverse of the input as an output.

X

Figure: NOT symbol

¢ SRS1-R (1 output), SRS2-R (2 outputs): Flip-Flop (Reset-Dominant)
It gives one output or two outputs shown in the following truth table based on the set
and reset input signals. One flip-flop operation is counted as two logic operation
elements.
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5w 5 = 0UT1

Fl—:rIEI

Without reset oufput

S5 5

R —=

With reset ouiput

Figure: SRS1-R and SRS2-R symbols

7]

—*= OLT1

= OUTZ

g 0 o
Input
R 0 K |
o ouTi Latched |1 ] 0
UPUt 'SUT2 [Lawched|o |1 |
CO3a1ZEEFS

Laiched;  The previous state is maintainad.

Table: Reset-Dominant Truth Table

¢ SRS1-S (1 output), SRS2-S (2 outputs): Flip-Flop (Set-Dominant)

It gives one output or two outputs shown in the following truth table based on the set
and reset input signals. One flip-flop operation is counted as two logic operation

elements.

s—:-—:- ouT

R—= R

Without reset output

E—rr

R—= R

With reset output

Figure: SRS1-S and SRS2-S symbols

e 0T

- OUTZ2

| s 0 1 ] 1
nput
I R 0 0 1 1
ouT1 Latched |1 ] 1
Output
ouT2 Latched | 0 1 0
]

Laiched:  The previous state is maintainad.

Table: Set-Dominant Truth Table

¢ WOUT: Wipeout

It gives an output which is an inverse of reset signal when reset signal is true,
otherwise, it gives the set signal as output, shown in the following truth table based
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on the set and reset input signals. One wipeout operation is counted as two logic
operation elements. Its symbol is shown below. (W. O)

Input 0 ! 0 !
0 0 1 1
Output |OUT 0 1 0 0

Table: WOUT Truth Table
¢ OND: On-Delay Timer
When the input status changes from 0 to 1, the internal timer starts. When the set

time t elapsed, its output changes from 0 to 1. When the input status changes to 0, the
output will be reset to 0 immediately.

—

Figure: On-Delay Timer symbol

IM

—

auT

Figure Behavior of On-Delay Timer
¢ OFFD: Off-Delay Timer
When the input status changes from 1 to 0, the internal timer starts. When the set

time t elapsed, its output changes from 1 to 0. When the input status changes to 1, the
output will be reset to 1 immediately.

-—

Figure Off-Delay Timer symbol
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ouT

Figure Behavior of Off-Delay Timer
¢ TON: One-Shot (Rise Trigger)

When the input status changes from 0 to 1, it gives an output 1 for a one scan cycle.
The output is always 0 except for that 1 scan cycle.

Figure One-Shot (Rise Trigger) symbol

ouT
¥

L !

One scan cyde

Figure Behavior of One-Shot (Rise Trigger)

¢ TOFF: One-Shot (Fall Trigger)
When the input status changes from 1 to 0, it gives an output 1 for a one scan cycle. The

output is always 0 except for that 1 scan cycle.
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Figure: One-Shot (Fall Trigger) symbol

ouT

Cine scan cycle
Figure: Behavior of One-Shot (Fall Trigger)

¢ CMP-GE: Comparator
It compares the logic values of input 1 and input 2. It gives an output 1 when input 1 is

greater than or equal to input 2, otherwise it gives an output 0. One Comparator
operation is counted as two logic operation elements.

>

Figure: CMP-GE symbol

1M1 0 0 1 1

Input
M2 0 1 0 1
Output | OUT 1 0 1 1

Table: CMP-GE Truth Table

¢ CMP-GT: Comparator
It compares the logic values of input 1 and input 2. It gives an output 1 when input 1 is

greater than input 2, otherwise it gives an output 0. One Comparator operation is
counted as two logic operation elements.

>

Figure: CMP-GT symbol
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IN1 0 0 1 1
Input
IN2 0 1 0
Output | OUT 0 0 1 0

Table : CMP-GT Truth Table

¢ CMP-EQ: Comparator
It compares the logic values of input 1 and input 2. It gives an output 1 when input 1 is
equal to input 2, otherwise it gives an output 0. One Comparator operation is counted
as two logic operation elements.

Figure: CMP-GT symbol

IN1 0 ] 1 1
Input

IN2 0 1 ] 1
Output ouT 1 0 0 1

Table: CMP-EQ Truth Table

4. SOFTWARE INPUT/OUTPUT

Software inputs/outputs are identified by their element serial numbers. The classification of
element numbers for the CS 3000 is shown below.

%XXnnnn

%XX: Software input/output element identifier. Varies according to the type of software
input/output signal.

nnnn: Serial numbers. Some software input/output elements do not have serial numbers.
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Element -
Mame Number Element Number Convention
Common switch FaaWnnnn nnnn: Serial no. (0001 to 4000)
i P nnn: Serial no.(001 to 266)
Global switch ¥aGSnnnmm mm: Station no. (01 to 64)
Annunciator message abMNnnnn nnnn: Serial no. (0001 to 0500)
(0001 to 1000} (for KFCS2 or LFCS2)
Print massage %PRnnnn nnnn: Serial no. (0001 to 0200) for SFC3)
nnnn; Serial no.{0001 to 0400) (for KFCSor LFCS)
(0001 to 1000} (for KFCS2 or LFCS2)
Operator guide message %0Gnnnn nnnn; Serial no. (0001 to 0200)
(0001 to 0500) (for KFCS2 or LFCS2)
Multimedia start message (%%YM) %V Mnnnn nnnn: Serial no. (0001 to 0100)
Sequence message request %A Gnnnn nnnn: Serial no. (0001 to 0200)
Supervisory computer event messaga (%CP) %CPRnnn nnnn: Serial no. (0001 to 9995)
Supervisory computer event massage for PICOT[%:M3nnnn nnnn: Serial no. (0001 to 9995)
Signal event meszage FENNNNn nnnn: Serial no. (0001 to 0200)
(0001 to 05007 for KFCS2 or LFCS2)
SFC/SEBOL retum event message %:RE -

Table: Software Input/output Element number

In factory plant operation, for monitoring purposes user may assign a tag name for each
common switch, global switch and annunciator message output when required.

COMMON SWITCH

Common switches are internal switches used by various control functions to save the shared
logical values in an FCS.

The logical value of a common switch is not directly output to an external FCS, but are used by
various control functions in an FCS for condition testing and status manipulation. Common
switches in the CS 3000 with element number %SW0201 to %SW4000 may be freely defined
by users. Common switches with element number %SW0001 to %SW0200 are fixed as system
switches. They are used to indicate the different statuses of the FCS.

¢ Condition Testing
When common switch ON/OFF status is applied as a condition test signal to a
sequence table block and logic chart block or to a designated function block in
sequence connection via its signal input terminal, the testing of the condition
establishment is referred to as common switch condition testing. The syntax form for
condition testing is shown below.

%SWnnnn.PV.ON/OFF
%SWnnnn: Element number
ON/OFF: Either ON or OFF must be specified.
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¢ Status Manipulation

When common switch ON/OFF status is applied as a manipulated signal from a
sequence table block and logic chart block or from a designated function block in
sequence connection via its signal output terminal, the common switch status
reflecting the manipulated signal status is referred to as common switch status
manipulation. Two types of manipulation signal outputs are available: a “latched”
type and a “non-latched” type. The syntax form for status manipulation is shown
below.

%SWnnnn.PV.H or %SWnnnn.PV.L

nnnn: Element number

H: Latched type (*1)

L: Non-latched type

*1: Latched type output is only supported by sequence table block.
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COMMON SWITCH DEFINITION

¢ Tag Name
Tag names may be defined by users. A user defined tag name is a string up to 16
alphanumeric characters (capital letters only for the English alphabet), [ ]
(underscore) and [-] (hyphen). However, a [_] (underscore) and [-] (hyphen) may not be
placed at the beginning of a tag name.

Here is an example of a tag name:
Example: FIC1000

¢ Tag Comment
An explanatory description for each function block can be defined with up to 24 single-
byte characters or 12 double-byte characters. The defined tag comment is displayed in
the window along with the tag name.

¢ Switch Position Label
Up to 64 sets numbered Nos.1 to 64 of switch position labels can be defined for one
project. One set consists of four labels (label 1, label 2, label 3, and label 4). The figure
below shows an example of the label for switch position list file.

MYPIT\ InstLabel . TET

Switch position Bbal

Mo. 1 2 % 4

01

02 oN OFF ol

03 RUM STOE  RUN

04 OPER CLOSE OPEH  -a— group of labels for switch position
05 HIGH ~ WIDDLE LOW HIGH

06 RIGHT MIDDLE LEFT BRIGHT
047 DI T B

08 STAR HOLD

[ )

First Second Third Fourth
Figure: Label for Switch Position List

¢ Label
There are two types of label display formats for switch position; direct format and
reverse format. For instance, when the label numbered 09 (3,2,1,0) is specified to be
displayed in direct format, it appears as shown below.
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SW100
Switch

SW

\ 4

Figure: Switch Position Label in Direct Format

When displayed in reverse format, it appears as shown below.
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SW100
Switch

SW

¢

Figure: Switch Position Label in Reverse Format

¢ Btnl, Btn2, Button Color
The button color as well as the switch position label can be designated for some of the
SFC blocks, the unit instrument, and the logic operation blocks. Any of the following 16
colors can be specified for each switch position label:

R: Red N: Black G: Green Y: Yellow

B: Blue M: Magenta C: Cyan W: White

SB: Steel blue PK: Pink SG: Spring green OR: Orange

YG: Yellow green VO: Violet DB: Deep sky blue GR: Gray

The button color changes when the button (switch) is pressed. In the Function Block
Detail Builder, two colors can be designated for the top and bottom buttons. For a
three-button faceplate, the top two buttons are defined as [upper] and the bottom
button as [lower].
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50-11

MAMN
MR

MY

START

Uppar

PALISE

STOP Lowrar

MAINTENAMCE

2

Figure: 3-Button Faceplate Color Specification

¢ Level
Security level may be set from level 1 to level 8. Level 4 is the default security level set
for the function blocks.

GLOBAL SWITCH

A global switch is an internal switch with the same logical value on all stations in the same
domain.

The value of global switch assigned to the present station can be checked and defined from
any application on a station. Up to 256 write-enable global switches can be assigned to each
station. The defined value is broadcasted to each station in the system via V net scan
transmission when data transfer to other stations is defined in Scan Transmission Definition
on the FCS Constants Builder. When the values of global switches under the control of other
stations are sent via scan transmission, the global switch on the present station is updated
when data receipt is defined at Scan Transmission Definition on the FCS Constants Builder.
The values of global switches under the control of other stations can be checked. The values
of global switches are updated at the same time mostly on all stations in the system. The
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values are updated by 100 msec, which is fixed. With this function, status information can be
transferred from one station to the control function of another station with very little delay.

FCEA1 FC22
Link transmission
2GS 2GS
e
Fos ! FoS ! R: Readabla
stationl (AN | station1 (F) ; W: Write-enabla
1
! FCs | . Fcs
: station2 (R} : W net station2 (RAW)
1

Figure: Global Switch
ANNUNCIATOR MESSAGE OUTPUT (%AN)

The HIS annunciator function simulates the annunciator instrument panel. This function
informs the HIS of the occurrence or recovery of an alarm message.

These special message outputs are used to simulate the annunciator panels of the instrument
panels. Unlike other message outputs, annunciator message outputs store alarm occurrence
statuses as logical values. When the alarm occurrence status changes, the annunciator
message informs the HIS of the occurrence or recovery of the message. When an alarm
occurs, the alarm symbol will flash to prompt the operator for acknowledgment. The alarm
symbol will stop flashing once it has been acknowledged. Annunciator message outputs are
processed at the basic scan cycles only.

¢ Condition Testing
When annunciator message ON/OFF status is applied as a condition test signal to a
sequence table block and logic chart block or to a designated function block in
sequence connection via its signal input terminal, the testing of the condition
establishment is referred to as annunciator message condition testing. The syntax
form for condition testing is shown below.

%ANnnnn.PV.ON/OFF ----- Condition testing
%ANnnnn: Element number
ON/OFF: Either ON or OFF must be specified.

¢ Status Manipulation
When annunciator message ON/OFF status is applied as a manipulated signal from a
sequence table block and logic chart block or from a designated function block in
sequence connection via its signal output terminal, the annunciator message status
reflecting the manipulated signal status is referred to as annunciator message status
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manipulation. Two types of condition signal outputs are available: a “latched” type
and a “non-latched” type. The syntax form for status manipulation is shown below.

%ANnnnn.PV.H or %ANnnnn.PV.L

%ANnnnn: Element number

H: Occurrence/recovery of a latched annunciator message (*1)

L: Occurrence/recovery of a non-latched annunciator message

*1: Latched type output is only supported by sequence table block.

In the case of latched annunciator messages, recovery can be made by N-status
manipulation of the sequence table. The following syntax form is for the recovery of
an annunciator message output.

%ANnnnn.PV.H ----- N

OPERATOR GUIDE MESSAGE (%0G)
Operator guide messages are used to prompt the operator’s acknowledgment for certain
operation during certain progress of the process.

¢ The Occurrence of Operator Guide Messages
Operator guide messages are triggered by the sequence control of the control station.
When the Operation and Monitoring Functions detect an operator guide message, a
character string that corresponds to the message number is displayed in the Operator
Guide window, then the operator guide message is saved to the historical message log
file. The occurrence of operator guide messages is shown as below:
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+ Operation guide message displays -"/- FCs0101 FCs0102 FCS0103 ™
« Maszage print out oparator guids operatar guids operator guids
+ Log to hisotorical messags fila = meszage definiion message definiion message definition
= Sava into afils Massage 1 Maszage 1 Maszage 1
Massage 2 Maszage 2 Meszage 2
HIS0124
Massage 3 Maszage 3 l Meszage 3
=
Mazsage 100 Mazsage 100 Massage 100
Send oparator guide
Mmessage
Control bus
11 mn
I I [T I T
FCs01M FCs0102 FCS0102

2SWOS03.PY oMY

wOGO00A.PY | NON [ Y

N\

Operatar quide messzage defined
inthe sequence tabla

Figure: Occurrence of an Operator Guide Message

¢ Specification
The syntax form for an operator-guide message output specification is shown below.

%0Gnnnn.PV.NON ----- To output an operator guide message
%0Gnnnn: Element number

¢ Message, Color, Related Window Name
Define the following item for the fixed element number.

e Operator guide message
Define the character strings to transmit as an operator guide message. Up to
70 alphanumeric characters are used.

e Color
Define the color of the operator guide message. Default color is white.

e User-definable label name.
For each operator guide message, labels can be defined.
Labels may be omitted.
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e Defining Linked Windows
If it is required to display a window upon acknowledging the operator guide
message, the window can be designated as a related window by defining the
name, the type of function, the display size, and the display position. With the
related window defined, clicking the message displayed in the Operator Guide
Message window will display the related window in the defined format.

PRINT MESSAGES (%PR)

Print messages are triggered by the Sequence Control Function to print out the message to
indicate certain timing of the process. When a print message request is sent from a field
control station to an HIS, the Operation and Monitoring Functions print the character string
that correspond to the message number, then saves the print message to the historical
message log file. The print message may be printed as in one of following formats.
¢ Comment message plus up to 3 process data in the order of datal, data2, and data3
may be printed out.
¢ The integer constant specified in the action column of sequence table plus 2 process
data in the order of integer constant, datal, data2 may be printed out.

¢ Occurrence of the Print Message
The occurrence, transmission and output of print messages are shown as below:
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"'/- FCs010M FCs01 02 FCS0103 -\'
= Message printout print message  print message  print message
= Log 1o historical message fila = dafinition definitian dafinition
Message 1 Message 1 Message 1
Message 2 Meszaga 2 Message 2
HIS0124
Message 3 Meszaga 3 ] Meossage 3
i— ]
= | | |
1 1 1
1 1 1
! ! !
Message 100 | Message 100 | Message 100
M vy
Send print messagea
P = Contral bus
I 1)
o I [T I ™
FCS0101 FCs0102 FCE0103

2SWOS00.PY oM Y

FWPROOCE.PY | NON | Y

\\F'rint messaga defined in the sequanca tabla

Figure: Occurrence of a Print Message

¢ Definition Items of the Printout Message Builder
Define the following items for the fixed element number.
e Print message character strings

Up to 80 alphanumeric characters (40 double-byte characters) may be defined
as print message. When printing process data, the data may be indicated by
symbol. The data values are printed in the order of data items (datal, data2,

data3).

e Datalto3
Data may be defined in the format of TagName.Dataltem.

For array data, TagName.Dataltem [subscriptl, subscript2] may be specified,

the data may be specified less than 34 alphanumeric characters.

e Formatlto3
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Specify the format of the print message. Integer data value and the real
number data value are right justified and the character strings are left justified
when printed out. The print format is as follows:

[Leading Zeros] [Total Digits]. [Digits after DP] [Conversion]

e User-defined label name
For each operator guide message, labels can be defined. Labels may be
omitted.

¢ Defining Print Message
An example of print message definition is shown as follows.

Element Mo. Message Datal Format1
“=PR0001  |Tank Adlnjection complated A Cuantity="2L FIC100.5 LI 5
“=PRo002
PRO0O3
[Leading £aro] [Digits] . [DP] [Carvarsion]
I I ] I
Dafault 5 Diefault Diafault

%:PROO0T Printout

Tank Asdnjection completed AQuantity=1234540

FICT00.5UM value

A: Space
Figure: Example of Printout
SEQUENCE MESSAGE REQUEST

The sequence message request is sent by the Process Sequence Control Function at a certain
process timing to an HIS to execute certain Operation and Monitoring Functions. The
functions to be executed for the corresponding request message numbers may be defined in
the HIS. After the Operation and Monitoring Functions’ execution, the request messages are
logged into the historical message log files. The trigger of request messages is shown as
below:
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= Calling up windows = LED on the operation keyboard Flashas
« Exacution of system function key = Execution of programs
= Start'Stop/Rezume data trend = Log to historical message file
+ Calling up panal set (*1) = Printout of repart
FC0102
sequence massaga
requeast dafinition
2RC0001 s Processing 01
HIS0124
FRD0002 # Processing 02
- ;
= »| 2o ACI0003 = Processing 03
: |
BN=——xu; i i
I I
| I
! !
FR20200 * Processing 200
Sand request message
o Contral bus N
i I I T
FCS010M FCR0102 FC20103

HSW0205.PY oM Y

FRO0002.PY MOM | Y

Figure: Occurrence of a Request Message
SIGNAL EVENT MESSAGE OUTPUT (%EV)

Signal event message outputs enable a function block to inform the SEBOL control function of
event changes.

¢ Specification
The syntax form for a signal event message output specification is shown below.

%EVnnnn.PV.k ----- To output a signal event message
%EVnnnn: Element number
k: Parameter (0 to 65535)
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¢ Destination of Output
Signal event messages are used to exchange event information among the internal
control functions of an FCS. They are not output to a window, printer or file.
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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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EJHIS Constants Buikler - [PitMYPJT SteHIS0164 Fike:CpeconDat. adi] sl |
File Edt View Took Window Help [
EEERREOE
( Clozing Process Tng-Errn Ciata S.:r.reT Print Wit Tima Tlnsuument Diagrarn Clper.:ul'mr Security T Mutiple Prajects EEI
O All Projects
Project List
Project Mame Project Alas 10
MYPJT PJT1 P1
O MYPJT PJTZ P2
O MYPJT PJT3 P3
Message
|
¥
] [
Ready I I | o

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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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 Function
Diagram (P ... Imparts diagrams such as bitmap from an external sourca.
Paits ... Starts the parts window,
Linked Part ... Starts the linked part window.
Pan Selects the pen tool.
Straight Lina Draws a straight line.
Line Palyline Draws a polyline.
Arc Draws an arc.
Rectangle Draws a rectangle.
Circle Draws a circle with a specified radius.
Graphic Ellipae Draws an allipse.
Sector Draws a sector.
Fill Area Draws a fill area
Markar Draws a marker.
Text Draws taxt.
Process Data-Character Draws a process data character display object.
Diata Rectangular Bar Draws a rectangular bar objact.
Bar Arrcw Bar Draws an arrow bar object.
Display (i cular Bar Draws a circular bar object.
Line-sagment Graph Draws a line segmant graph object.
Bg;ay :i-lnss-;gsfnlgrﬁ graph Draws a user-defined lina-segment graph object.
g:ﬂa‘)" Bar Graph Draws a bar graph objact.
Graph |Step Graph Draws a step graph object.
Radar Chart Draws a radar chart objact.
g:aro;u;;e]nsmnal Draws a two-dimansional graph object.
Touch Targeat Draws a touch target objact.
Button Push Button Draws a push button object.
Faceplate Block Button Draws a faceplate block button.
Inztrument Diagram Draws an instrumant diagram.
Window Draws a window chject.
Message Draws a messaga chject.
Dialog Mamea Draws a dialog namea object.
Trand Draws a trand objact.
Control Inzerts a confrol object.
Ovarview Draws an overview ohject.
Soft Key ... Sets up a soft key.
Background Import .. Impaorts a bitmap file.
Spreen Delete Daletes an imported file.
Bitmap Properties ... Sats propearties 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.

User-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

Table: HIS Functions Toolbar Tool List (1/2)
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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.

Table: Format Toolbar Tool List
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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

Buttan Teal Function
@ Farts Starts the parts windows
% Linked Part Starts the linked part windows

Table: Parts Toolbar Tool List

FILE PROPERTY SHEET =)
The property sheet of the file being edited via the Graphic Builder is displayed by selecting

[Properties] from the [File] menu of the Graphic Builder. The file property sheet consists of the
following four types of tabs.

¢ Outline tab
Tab used to display a file name, a project name, file creation date/time, and update

date/time. The user does not need to set these items.

File Properties |

Outline: |.-’-'-.ttri|:|ute I Drata Bir‘u:ll Window Linked Fur‘u:tiu:unl

@ LEVEL edf

Project TME3KR3

Modified Date  2002/41/10 22:40

Created Date 2002/ /9 16:53

k. Cancel

Figure: Outline tab of file properties
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¢ Attribute tab
Tab used to display or set properties related to the windows

File Properties x|

Outline  Attribute | [D'ata Bind I window Linked Function I

Panel Type |EraphicWindnw j

—Size

g S

Small Large

I'I 024 3: b} B2E
Screen Refrezh Period I'I Multiple

‘Window Background Colar I- Elack j

k. Cancel

Figure: Attribute tab of file properties

e Panel Type
These are the types of windows displayed. They include three types of
windows: [Graphic window], [Overview window], and [Control window].
e  Window Size
The size of new graphic windows can be set in dot units, using a slider. The
following shows the selection of sizes.
e 1600x1072
e 1280x858
® 1024x686 (Default)
* 800x536
® 640x429
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When setting the window to a user defined size, the number of vertical pixels
and horizontal pixels can be set using the spin boxes. The setting values can
also be directly entered to the boxes. One screen can display total of 3,686,400
pixels. (*1)

*1: 1280x720 (pixels)x4 (windows)

e Screen Refresh Cycle
This is the interval at which the entire graphic window display is updated. The
unit for update intervals is a multiple of the basic update cycle unit (1 Sec.) for
HIS operation and monitoring windows. The default setting is the same as the
basic update cycle unit.

e Window Background Color
This is the background color used when displaying Graphic windows. The
background color set here is also used in the work areas of the Graphic Builder.
Choose one color from 256-color palette for the background color.
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¢ Data Bind tab

Tab used to set the Set name and comment, Generic name and data bound to the
graphic generic name.

File Properties x|

Elutlinel Attribute Data Bind | "Window Linked Funu:ti-:unl

Set Mo |-| 3: SetNameI

Comment I

[rnpart | E wport |

—Set Generic Mame

Generic Marne IW-'“-"-L"\"'E_ Binding I

[ Set as Default Generic Name

Type | Object Ha... | Coord... | [GFener... | Bindin; &
Sector Walve 11 R4E.5.. AL
Sector  Walve 11 R4E5.. Al
Sector  Walve 11 o465 AL
Straigh... Walve 11 5a2h..  $val.. —
Straigh... Walve 11 h3z2h.. Al
Straigh... Walve 11 a2, fval.

Fill Area Walve 11 225, AL vI
il A i o ,

] | Cancel

Figure: Data bind tab of file properties

e Set No., Set Name, Comment
This sets the set name, set number and comment for graphic generic name set.
Set number can be defined in the range of 1 to 200, for the set name; up to 16
alphanumeric characters can be used. For the comment, up to 30 alphanumeric
or 15 double-byte characters can be used.

e Import
This reads the data file created in the CSV file format. The data file can be
specified in the file selection dialog displayed by clicking on the [Import]
button. When reading a generic name set data file, it will replace the currently
used generic name set data and do the following:
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Among “generic names” set for the generic name set data file, only
those that match “generic names” currently registered in the builder file
are read.

If any data has an invalid format, only the preceding data are read. For
example, if “the number of generic names” set for the generic name set
data file does not match that of data items, data before “the number of
generic names” are read.

If multiple generic name sets are designated as a default generic name
set, the last generic name set is read as a default generic name set.

If one generic name set has multiple identical generic names with
different initial values set for them, the first initial value is read. The
generic name set data file is read as follows:

Generic name set in TSV file format Definiion Contents on the Data Binding Tab
0, set 01, information on binding imported set 01,1, 6, Generic .
 BTAGO1, IMPFIC10D, name set| % |comment| CE®NC | isial value
 FITEMDT, IMPPY, number | NAIME name
, SDATADT, IMP100,
BTAGODZ, IMPFIC200, ETAGO IMPFIC100
, BITEMDZ, IMPPVI, Information| HI TEMOT  [IMPPV
 FDATADZ, IMP200, 1 =et 01|on binding [ $0ATADT (IMP100
1, set 02, information on binding imported set 02,1, 7, imported | TAGO2 | IMPFIC200
BTAGOT, IMPFICS00, set 01 BITEMOZ |IMPPVI
, FITEMOT, Ilv1F'F"la’Q2. Duplicate data EDATADZ |[IMP200
 BDATADD, ,
 FTAGO3, | |:L“:> ETAGO IMPFIC500
. $ITEMOZ, | Information| B TEMOT | IMPP Y02
CBDATADD, | 2 Set pz|on binding FDATADT
BTAGOT, IMPFIC400, 2 imported | $TAGO2
2, set 03, information on binding imported set 03, 0, 5, set 02 EITEMDZ
 FTAGOT, IMPFIC300, FDATADZ
' SDATADY, pa0s The numbers of data $TAGO! |IMPFIC300
: $TAGDZ, ' items do nat match. Information| FITEMODT IMPRID
, SITEMOZ, IMPPVO3, Up to this data itam 9 |get pg|on binding [EDATADT | IMP300
. $DATADZ, IMPEOD, are raad. imported | $TAGO2
set 03 HITEMOZ [IMPPWVIOZ
FDATADZ

*1. This data is not read because it is not registared
as a genaric name.

Figure: Reading Generic Name Set Data File

e [Export

*2. Designated as a default generic namea sat

This exports the generic name set data in the CSV file format. The data file can
be specified in the file selection dialog displayed by clicking on the [Export]
button. The generic name set data is written in the format as shown below:
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Generic name set number, set name, comme nt, default ganeric name set information, number of genaric names, N
. genaric name, initial valus,
, generic name, initial valua,
, genaric name, initial valua,
, genaric name, initial valua,

-

This process is repeated tha number of times
equal to the number of graphic generic names
ragistarad.

*

*

, generic name, initial value, _
Generic name sat numbar, set name, comment, default generic namea set information, number of generic names, = This process is repeatad
, @enaric name, inftial valua, the numbear of imes

, genearic name, initial value, aqual to the number

, genaric name, initial valua, of generc name sets

, generic name, initial value, registarad.

-
*

*

, genearic name, initial valua,
N

*

Figure: Generic Name Set Data Format

The table below shows the components of the generic name set data written:

Components

Explanation

Generic name

Indicates the generic name set number for which an initial value is registered.
The generic name set number to be written is ‘the registered generic name et

set number number - 1.7

Sel name Indicates the set name registarad.
Comment Indicates the set comment registerad.
Default

generic name
set information

Indicates whether the generic name set is set as a default generic name set.
If set as a default generic name set, 1 is written. Otherwize 0 is written.

Number of
generic names

Indicates the number of graphic generic names registerad.

Generic name

Indicates the graphic genaric name registerad.
This iz not written if the system-fixed graphic generic name is designated.

Initial value

Indicates the initial value registerad.

Table: Components of the Generic Name Set Data Written
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The generic name set data is written as follows:

Definition Contents on the Data Binding Tab Generic name set in C3V file format
Generic .
nams set ngr%nt o Comment Gﬁ;ﬁgc Initial value
number
$TAGOT FIC100 0, =2t 01, information on binding impartad s2t 01, 0, &,
Information | HITEMOT [PV ' irﬁgﬁ; 1 F,:I,:fr1 o
i St 01 on binding FDATADT | 100 $DATAEI1I. 1|:|i:|_
imported $TAGOZ  |FIC200 CETAGOZ, FIC200,
zet 01 FTEMDZ |8V , HITEMDZ, SV,
FDATADZ | 200 . BDATADZ, 200,
$TAGOT 1, =2t 02, information on binding impartad s2t 02, 0, &,
Information | $ITEMO1 LR
on binding FDATAO ' .
2 |et02 limported | $TAGO2 F Seibyll
set 02 HITEMOZ : FITEMOZ, |
FDATADZ ,FDATADZ, |
$TAGO1 FIC300 2, =t 03, information on binding impoartad s21 03, 1, §,
Information | $ITEMO1 [PV : %TT*‘EGr?D‘1 Faan,
3 on binding FDATAOT | 300 ' N
(1) |5 % imported” | $TAGO2 - SDATAD1, 300,
zet 03 FITEMODZ ! $ITEr'II:IE”
HDATADZ ' il
EDATADZ, |

*1: Designated as a default generic name set

Figure: Writing Generic Name Set Data

Generic Name

The graphic generic name selected in the list view will be displayed. The
selected graphic generic name can be changed, except for the generic name of
the system-specific window and the generic name of the object whose property
sheet is defined with [Set an Individual

Generic]. When a graphic generic name is changed, whether the new name is
defined within 16 alphanumeric characters including underscore ( _ ) and
hyphen (-) and whether it begins with “S” are checked. When the setting for
the graphic generic name is changed, the setting for corresponding objects will
be changed automatically.

Binding of Graphic Generic Name

The binding of the graphic generic name selected in list view can be defined
except for the generic name of the system-specific window and the generic
name of the object whose properties sheet is defined with [Set an Individual
Generic].

The length of the graphic generic name will be checked for not exceeding 200
bytes. One generic name can be bound with different variants in accordance
with different graphic generic name sets.
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e Set Default Generic Name

A selected graphic generic name set may be specified as the default generic
name set. When a graphic window is started, if the arguments for the generic
name set are omitted, the default generic name set will be used. In the case
that the default generic name set is not defined, the name set with the smallest
number is taken as the initial generic name set.

¢ Window Linked Function tab

Tab used to set functions to be executed by linking with Graphic windows. The
attribute tab, data bind tab and window linked function tab are specific to the Graphic

Builder.

File Properties

x|

Outiine | Attribute | Data Bind  Window Linked Function |

Mo |1 E:

Change |
__ Delete |

~E mecution Timing Delete
f* Statt  { Exit —‘

Function I Function Definition |
NI E xecution Ti... | Function -
1
2
3
4
]

5 I
7 -
1| b

Ok

Cancel

Figure: Window linked function tab

e Function Number

This is the number to assign to a function to be executed. Select from numbers

1 to 8 by using the spin box.
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e [Execution Timing
This is the timing to execute the assigned function. Selected the execution
timing from display start or display end of Graphic windows.

e Assigning Functions
This sets the assigning function. Functions used in soft keys and touch target
can be set on this tab, as well. The assigning function is set using the dialog
displayed when the [Function Definition] button is pressed.

SETTING THE OPTIONS

The option dialog box is used to set the Graphic Builder’s operating environment, such as the
properties that are used to create a new object. The Options dialog box consists of the
Options and Debug tabs. The Options dialog box can be displayed by selecting [Options] from
the [Tool] menu of the Graphic Builder. This section explains setup items for each tab of the
Options dialog box.

options x|

Optionz I Debug |

[ Check if tagAwindow name exist when saving.

— Property During Draw
% Default Properties

" Previous Property

— Double Click
* Open Property Sheet

™ Start Change Proceszsing

b asirnurn Levels of [Unda). 5 =

Figure: Options tab

¢ Checking the Tag Name/Window Name when Saving
When saving a file, the system checks whether or not a tag name or window name
linked with an object on the graphic window exists, and determines whether or not to
display the result in the message area. If the tag name or the window name linked
with the object does not exist, such objects will not properly function on the graphic
windows.
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¢ Draw Property
This is the setting for property values used to create a new graphic object.
Select one of the following.
e Default property value
e Property value when the previous graphic object was created.

¢ Double-Click Operation
This is the setting for operation when an object is double-clicked.
Select either one of the following.
e Open the property setting menu dialog box for the double-clicked object.
e Start point correction of the double-clicked object.

¢ Maximum Number of Valid “Undo” Operations
Set the number of times to undo the most recent actions by selecting the [Undo] on
the edit menu bar or standard tool bar. The maximum number of times that can be set
for valid “undo” operations is five.

options x|

Options Debug |

[ Specify wWindow Size

Window Size ILargE Size j

Parameter I

k. I Caricel

Figure: Debug tab

¢ Specifying Window Size
Set whether the size of the debug window is specified or not.

¢ Window Size
Specify the size of the graphic window to start up.
Select one from [Large Size], [Medium Size], [Special Size].

¢ Parameter
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Specify the parameter to be passed to the graphic window by start command. Limited
to 2000 byte.

TOOLS USED TO CREATE AND EDIT GRAPHIC OBJECTS

The Graphic Builder provides specific tools to create and edit graphic objects that compose a
Graphic window.

Buttan Tool Button Toaol Button Tool
* * .
Salact Mode . * . Marker o : Two-dimansional graph

Paint Comrection A Text Touch target

Pan (0.0 | Process Data-character Push Button

Straight line I Process Data-Bar Facaplata

Are

Process Data-Circle Window

Rectangle Lina-Segment graph Mezsage

Fill area User-defined Line- Dialog Mame

zagment Graph

Trend

Ellipsa Step Graph Ovardaw

L
_h.
)
Palylina 'I Process Data-Armrow iq Instrument Diagram

Sactor Radar Chart Control

QO NONBINTN21 < L == ||| |||

[~
m/
Circla M Bar Graph
il
2

Figure: List of Tools

¢ Selecting the Objects
The selection tool is used to select the graphic object.

¢ Selection Mode
To switch to the selection mode, perform any one of the operations described below:
e Select [Selection Mode] from the [Edit] menu.
e Select [Select All] from the [Edit] menu.
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e Select [Find...] from the [Edit] menu.

e Select the [Select Mode] button from the draw toolbar.

e Select [Selection Mode] from the pop-up menu by clicking the right mouse
button in the document window.

e Double-click in the area with no objects. (*1)

e Press the [ESC] key. (*1)

*1: Some types of object do not support this operation.

When an object is selected in the selection mode, the selected object is surrounded by the
handles.

1 dimeansional graphic 2 dimensional graphic Multiple objects
Figure: Selected Objects

When the cursor is positioned over a handle, the cursor shape changes as shown below,
enabling the handle to be selected.

S N

g -

Figure: Change in the Shape of Cursor

Dragging the handle changes the size of an object. The selected object can be copied by just
dragging it, or dragging it holding down the [Ctrl] key.
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¢ Modifying the objects
To add, move or delete the point of an object, use the point modification tool.

e Point Correction
To use the point modification tool, perform one of the following operations
after selecting an object.

Select [Edit Point] from the [Edit] menu.

Select [Point Correction] button from the draw tool bar.

Select [Edit Point] from the pop-up menu displayed by clicking the right
mouse button after selecting an object.

Double-click the object. (Only when the double-click operation is
specified to “Start Change Processing” via the [Options] Dialog box
called up from the [Tools] menu.) Perform one of the above operations,
to edit the object by selecting the points of an object. At this time, the
handles change as follows.

handla
/ point

—_—

Figure: Change in the Handles

When the cursor is positioned over the handle, it changes the shape as shown in the figure
below, enabling the handle to be selected.

T

Figure: Change in the Shape of Cursor

PROCESS DATA CHARACTER DISPLAY TOOL

Select [Data Display]-[Process Data-Character] from the [Insert] menu or [Process Data-
Character] button on the HIS functions tool bar to change the cursor shape as shown below.
Similarly all the other graphic builder tools are used.
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0.0
Salact [Data Display] - ]
[Procazs Data- Charactar] Or
from the [Insert] manu. DI 0.0
Curzor
Tool bar

Figure: Change in the Shape of Cursor

Click the mouse to draw a data character display object. The position clicked will be the top
left corner of the drawn object. At this time, the default will be displayed as shown below.

RRRRRRR

¢ Property of the Data Character Display Object

Various attributes such as name, type and display method can be set for a data
character display object. The data character display property setting menu box is used
to set the attributes for the text object. To display the text property setting menu box,
select [Properties] from the popup menu displayed by clicking the right mouse button,
while the data character display is selected. The property setting menu box of data
characters display consists of the following tabs. The attributes can be set or changed
in each tab.

General Tab

This tab is used to set the attributes that are common to all graphic objects
created. The tab sets the object name, position and size, as well as whether the
object can be used as a tag object and whether data setting is possible during
debugging.

Text Tab

This tab is used to set the text format. The color of text itself as well as its
background can be set.

Graphic Modify Tab

This tab is used to set change conditions for the attributes such as color, shape
and lighting/flashing status of a graphic object.

Modify Coordinates Tab

This tab is used to set change conditions for the position of a graphic object.
Process Data-Character Tab

This tab is used to set the process data to be displayed as numeric values or
character strings. The process data-character tab is specific to the data
character display object.

Data Bind Tab
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This tab is used to bind different variants to graphic generic names.
GRAPHIC MODIFY TAB

The graphic modify is a function that changes the object’s color and blinking status based on
the process data and the conditional formula. In the Graphic Modify tab, the timing for
changing the object, the display status of the object such as color, shape and blinking, and
conditions to modify the display attributes of a graphic object may be set.

Process Data - Bar El

Modify Coordinates I Proceszs Data - Bar | D ata Bind I
General I Fill Graphic kodify

Change Type Always Execute

— kadity Conditian

Condition Murnber IG Add | Change | Delete [nzert
Caolor Change IEhange Alarmn-specific Color j
Blirk | sharm Specific: Blinking =l
[rata Type IF'ru:u:ess data j

Conditional Farmula ILIEEIEH

[ Continue the Conditional Farmula Parsing

Nl Calor ... | Blirk: | Co... | Conditian | Data Tope

1 Chan... Alarm... Mo Licom Process data

1| | H
2k, Cloze | Apply

Figure: Graphic Modify Tab

When setting the following two objects, definition items specific to each object is added to
the Graphic modify tab.
¢ For text object
The definition items, [Modify String] and [Invert String] are available.
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¢ When importing a bitmap file as an object
The definition item [With Changes in Bitmap] and a [Preview] button are available.

5. GRAPHIC MODIFIER FUNCTION

The Graphic window tests the establishment of the condition in conditional formula at each
window update scan cycle. If the conditional formula is satisfied, the object will have visible
change such as changing color or blinking.

Up to 8 graphic modifier conditions can be set for each graphic object. The graphic modifier
conditions are tested in order of the graphic modifier condition number. And if the conditional
formula is satisfied, a change action corresponding to the conditional formula is executed,
thereby completing the test. Even when one of the conditions is satisfied, however, this
function can continue the conditional formula testing for the next condition number.

CHANGE TYPE

This sets when to perform the testing on graphic modifier conditions. The execution timing for
the conditional testing can be selected from [Execute Always], or [Execute First Time Only].
¢ Always Execute
While the conditional formula is true, change actions such as change color and
blinking or the default drawing are performed at any given time.
¢ Execute First Time Only
If the conditional formula is true when the Graphic window is called, change actions
such as change color and blinking is performed only once.

GRAPHIC MODIFIER CONDITION

The [Condition Number] item displays the condition number assigned to a graphic modifier
condition currently displayed. Specifying a condition number using the spin box or selecting a
condition from the graphic modifier condition list view displays the graphic modifier condition
corresponding to the condition number.
¢ Press the [Add] button to add a new graphic modifier condition. The [Add] button is
disabled when 8 conditional formulas already exist.
¢ Press the [Change] button to reflect the contents of the graphic modifier condition
change to the data of current number.
¢ Press the [Delete] button to delete the graphic modifier condition currently displayed.
If any of the condition numbers is freed, the remaining numbers will be automatically
reassigned.
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CHANGE ACTION

After a conditional formula is tested, visible change actions on the Graphic window screen,
such as change color and blinking are executed in response to the conditional formulas. The
available actions include [Color Change], [Blink], [Transparent], [Modify String], [Invert
String] and [With Changes in Bitmap]. Multiple actions can be set for an object.

¢ Change Color
This action changes the color of an object. A change color type can be selected from
the following 4 types: [Normal Color Change], [Change Alarm-Specific Color],
[Overview Color], and [No Color Change]. The changed color varies by the type of
change color selected.
e Normal Change Color
This displays an object in the color specified. Select a color from the color
palette in the [Change Color].
e Change Alarm-specific Color
This displays an object in the alarm color of a function block. Set a tag name of
the function block in the conditional formula.
e Overview Color
This displays an object in the alarm color that is subject to monitoring specified
by the tag name or window name. The tag name or window name is set in the
conditional formula.

¢ Transparent
This action makes an object transparent upon satisfaction of modifier conditions.
Upon satisfaction of modifier conditions, a push button object set to be transparent
seems hidden in the Graphic window, as shown below:

Push button This brokeri line
/ object / i= not displayed.
Upon satisfaction ——-

of medifier 1
condifions '

Labsl _—
1

|

Figure: Push Button Object upon Satisfaction of Modifier Conditions
Clicking or touching the hidden push button object will not activate the function
assigned to the push button. The arrow keys on the keyboard cannot be used either to
position the cursor over the push button object. The cursor will skip over the object.
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BLINKING

This action makes an object blink (blinking action). A blinking type can be selected from the
following 5 types: [Yes], [Alarm Specific Blinking], [Screen Blinking], [Overview Blinking] and

[No].

¢

Yes

This enables an object to blink.

Alarm Specific Blinking

This makes an object blink according to the alarm status of the instrument diagram.
Use the acknowledgment key may acknowledge the alarm message.

Screen Blinking

This makes an object blink. If this is selected, the object blinking will be stopped when
the acknowledgment operation is performed. If the status of conditional formula
changes after the acknowledgment operation, the blinking will resume.

Overview Blinking

A tag name or a window name may be defined in the formula for overview blinking
test condition. The overview will have the same blinking behavior as those for the tag
name and the window name defined in the formula. When a tag name is defined in
the formula, the graphic object shows ON/OFF blinking in accordance to the ON/OFF
alarm blinking of the instrument faceplate with the tag name. The alarm blinking may
be acknowledged by acknowledgment operation. Furthermore, the tag name defined
may also be treated as a representative tag name for the Graphic window.

No

This disables an object from blinking. All colors may be set to blink in Graphic
windows.

MODIFY STRING
Only available for text object. This action changes a character string to another character
string. Up to 16 alphanumeric characters for Modify String can be entered.

INVERT STRING
This sets the character string to be displayed in reverse video.

BITMAP CHANGE

This changes the bitmap that has been imported as a graphic object.

When setting the bitmap change, the [Preview] button is displayed on the Graphic modify tab
as shown below.
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Data Typs [Process data [*] O Transparen
BAWith Changes in Bitmap
Condifional Formula [ %5W141880102. PV=1 |
OContinuea the Condiional Formula Parsing

[M..]ColorChange  [Blink [Co.. [Conditien |

Figure: Items Added When Setting the Bitmap Change

When the change bitmap enabled is set, the [Preview] button is enabled. Use this button to
display the bitmap preview dialog.

[Bitmap Bl

[ open | | Chs=

Figure: Bitmap Preview Dialog Box

Select the changed bitmap file, as a file selection common dialog is displayed when the
[Open] button is pressed. The selected bitmap is displayed on the bitmap preview dialog. Use
the [Close] button to close the bitmap preview dialog.

DATA TYPE

Specify the data type.

The data types include [Process Data], [Recipe Data (Unit Name Specification)], [Recipe Data
(Batch ID Specification)].

CONTINUATION/NON-CONTINUATION OF GRAPHIC MODIFIER

This sets whether or not to continue testing of the graphic modifier conditional formula. In
the default setting, the testing is performed in sequence, starting from the graphic modifier
conditional formula of the condition number 1. If the condition is satisfied, the change action
will be executed and the graphic modifier conditional formula testing is then completed.
When the continuation of testing is selected, the graphic modifier conditional formula testing
is continued even dfter the condition is satisfied. In this case, all change actions associated
with satisfied conditions are executed. However, when multiple conditions with the same
change action are satisfied, the execution of the condition of a larger number will precede.

web: Adico.ir ADICO TRAINING CENTER ; email: atc@adico.ir


mailto:atc@adico.ir�

®)zecd 08 GRAPHIC BUILDER CS3000 REV. 3.8

GRAPHIC MODIFIER CONDITIONAL FORMULA

This sets the graphic modifier conditional formula to be used as the criteria of the testing that
is performed when modifying a graphic. The following can be used for the graphic modifier
conditional formula:

¢

Process data
(Example) PIC300.5V
Integer constant
(Example) 100, 0

Real number constant
(Example) 50.0, 0.50
Hexadecimal constant
(Example) 0x0001
Text constant
(Example) MAN, AUT

The condition formula for graphic modification varies with the different data type. The
condition formulas for different data types are described as follows.

¢

Process Data

Process data can be used in conditional test formula for graphic modification.

The formula using process data is in “TagName.Dataltem” syntax format. When using
the data status of a function block, the formula can be set in “TagName.#Dataltem”
format. Up to 45 alphanumeric can be used to script a conditional formula. Unary
operators, comparison operators and brackets can be used for conditional formulas.

e The applicable unary operators are shown below.
+, -, * /, & (bitwise AND), | (bitwise OR), % (remainder)
e The comparison operators may be applied to conditional formulas are shown
below.
=, <> (not equal), >, <, >=, <=, and (AND conditional formulas), or (OR
conditionalformulas)
e Actual notation examples are shown below.
FIC100.PV > 50.0
FIC100.PV + FIC300.PV <= FIC400.PV
FIC100.PV > 50.0 AND FIC200.PV < 20.0
FIC100.ALRM = “HI” or “HH”
%Cl0001.PV & OxO0FF <> 0
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e Block mode, alarm status and block status can be applied as following.

MODE

The mode with highest priority and the mode with lowest priority (String)
ALARM

Alarm with highest priority (String)

BSTS

Block status (String)

@MODE

Memory image of mode (unsigned integer)
@ALARM

Memory image of alarm (unsigned integer)
@BSTS

Memory image of block status (unsigned integer)
@AS

Memory image of alarm status (unsigned integer)
They can be actually scripted as follows.

FIC100.ALARM=“HI"

Since the alarm HH has the highest priority, when HH occurs, this condition will
be ignored.

FIC100.@ALARM="HI”
This condition exists even when HH occurs.

Total conditional formulas can contain up to 8 data items and a total of 400
alphanumeric characters. Examples of setting data and counting data items are shown
below. To display the average of process variables of the TIC100, TIC200, and TIC300,
specify as follows:

(TIC100.PV+TIC200.PV+TIC300.PV)/3

In this case, the three data items are used, namely TIC100.PV, TIC200.PV and
TIC300.PV.

¢ Recipe Data Unit Name Specification
When recipe data (Unit name specification) is the selected data type for graphic object
modification, the graphic calculation may be used. The syntax is as follows.
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UnitName.CommonBlockName.Dataltem[X,Y]
(X, Yare array data.)

¢ Recipe Data Batch ID Specification
When recipe data (Batch ID specification) is the selected data type for graphic object
modification, the graphic calculation may be used. The syntax is as follows.

BatchID.CommonBlockName.Dataltem[X,Y]
(X, Y are array data.)

l05ey4| web: Adico.ir ADICO TRAINING CENTER; email: atc@adico.ir


mailto:atc@adico.ir�

AICO

Instrumentation & Control Services

Table of Contents

Objectives

1. ALARM PRIORITY

2. USER-DEFINED ALARM STATUS CHARACTER
STRING

3. ALARM PROCESSING TABLE BUILDER

4. USER DEFINED STATUS CHARACTER STRING
BUILDER

5. PLANT HIERARCHY BUILDER

6. ENGINEERING UNIT SYMBOL BUILDER

7. SWITCH POSITION LABEL BUILDER

8. MULTIPLE PROJECTS CONNECTION BUILDER

9. OPERATION MARK BUILDER

10. STATION CONFIGURATIOIN VIEWER

11. STATUS CHANGE COMMAND BUILDER

12. SYSTEM FIXED STATUS CHARACTER STRING VIEWER

13. USER SECURITY



PROJECT COMMON DEFINITION CS3000 REV. 3.8

PROJECT COMMON DEFINITION

1. ALARM PRIORITY

The alarm processing level is defined for each function block. The output operation for each
alarm priority can be selected. The HIS performs alarm output action according to the alarm
processing level.

ALARM PRIORITY AND ALARM PROCESSING

The Operation and Monitoring executes the following alarm processing according to the
alarm priority:

Alarm Status Display in Pr”:;m” Buzzer |Leog to Alarm flashing T;?ﬁlt]egd G?::S::ﬁ::gufgn
prigrity a window a printer sound | afile action alarm normal
) Alarm . Dependent on
H'_Elh_'t initiated ¥ v ¥ ¥ | Locktype ¥ the alam in action
pricrity
alarm System . Dependent on
recovered v v v v Lock type ¥ the alam in action
Alarm .
Medium- | initiated Y Y Y Y Lock type M M
pricrty -
darm | SySEm oy v Y v | Lock type N N
Low- | mam ¥ y y Y | Nondock type N N
priority -
darm | System Y y Y | Nonock type N N
Alarm Self-acknowledge type
Logging initiated N v v isystem-fixed) N N
alarm System Seltacknowledge type
recoivered N v ¥ (system-fixed) N N
Alarm N N Seltacknowledge type M M
Reference| initiated Isystem-fixed)
alarm System N N Selt-acknowledge type N N
recoverad isystem-fixed)
Y: Yes
N: No

Blank: The function is unavailable.
Table: Designating the Alarm Priority (Default)
¢ CRT

Designate in the Alarm Priority Builder whether or not the status change is to be
displayed in a window upon occurrence of the alarm or upon recovery of the system.
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¢ PRT
Designate in the Alarm Priority Builder whether or not the status change is to be
printed out to a printer upon occurrence of the alarm or upon recovery of the system.

& Historical File
Designate in the Alarm Priority Builder whether or not the status change is to be
logged in a historical message save file upon occurrence of the alarm or upon recovery
of the system. A message logged in a historical message save file can be displayed in a
Historical Message Report window.

¢ Alarm Action
Basically, the alarm flashing action starts upon receiving a message that indicates
occurrence of an alarm. The action stops upon receiving a message that indicates
returning to a normal status, or when acknowledgment operation is performed by the
operator. The alarm actions are classified into the following types based on the
flashing actions that correspond to alarm occurrence, returning to a normal status and
acknowledgment operation:

e Lock type (for high-priority and medium-priority alarms)
e Non-lock type (for low-priority alarms)
e Self-acknowledge type (for logging alarms)

Different types of alarm flashing actions can be set for different alarm priorities.

¢ Rewarning
There are two types of repeated warning alarm actions, the timer type and the event
type. The timer type repeated warning alarm is processed at specified time intervals.
The event type repeated warning alarm processing is processed by a command issued
from a sequence table block, etc.

2. USER-DEFINED ALARM STATUS CHARACTER STRING

Besides the system-fixed alarm status character strings, there are eight tables (USER9 to
USER16) for alarm status character strings that the user can designate in the User-Defined
Status Character String Builder for user-defined blocks.
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M User-defined Status Character String Builder - [Pjt:¥YME3KR3 File:AlmStsLabel.edf - Alarm Status Definition]
Eﬂ Fil= Edit VYiew Tools Window Help

=8| SR slmlel |5

WS Bit| wUsER® | USERlDlUSERll USER1Z | USER13 | USER14 | USER1S | USER16

1

z

3

4

5

6

7

B
v | o (BB NE. R

10 | cop ALARMOL | ATARMOL
11 | 10P ALARMOZ | ALARMOZ
12 | 1oB- ALARMO3 | ALAFMO3
13 |EsTE ALARMO4 | ALARMO4
14 ALARMOS | ALARMOS
15 | HIHI ALARMOE | ALARMOG
16 | LoLo ALARMOT | ATARMOT
17 |m1 ALARMOS | ALAFMOS
18 |1o ALARMOS | ALARMOD
19 ALARMIO | ALARMLD
20 ALARM11 | ALARMIL
21 | o+ ALARM1Z | ALARMLZ
2z |pv- ALARM13 | ALARML3

Figure: User-Defined Status Character String Builder

The function blocks that can use the alarm status character strings designated here are
faceplate blocks, SFC blocks, and unit instruments. There is a table reserved for each of these
function blocks, used for designating the alarm status character strings. The figure below
shows the relationship between the alarm status character string and the bit position
(default) for each function block:
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For f:a-::gmate F?}'ifﬁils _ Lll—_r?irt For fa CE?}TETE F%‘ifcic _ Ll;_r?irt
hit block instrument kit block instrument

PPN useme | usemio | USERUL 1PN yoppe | usemio | | USERIT
1 17 HI ALARMO& ALARMOS

2 18 LO ALARMOS ALARMODS

3 19 ALARM1O ALARM10

4 20 ALARM11 ALARKM11

5 21 DV+ ALARM12 ALARM12

] 2z Dy- ALARM1Z ALARM13

7 23 ALARM14 ALARM14

] 24 ALARM1S ALARMA15

] MR MR MR 25 TRP ALARMA1E ALARMA1E
10 ooP ALARMO1 ALARMO1 26 SCBL ALARM17 ALARMAT
11 [opP ALARMODZ ALARMO2 a7 INT ALARMA1& ALARMA18
12 [DP- ALARMOD3 ALABMO3 28 ERR ALARM1S ALARM1S
13 ESTP ALARMOD4 ALARMO4 29 DISC ALARMz0 ALARM20
14 ALARMOS ALARMOS an BLCK ALARMZ1 ALARMZ1
15 HIHI ALARMODE ALARMOE N ALARMz 2 ALARM22
16 LOLO ALARMOT ALARBRMOT 32 CMHF ALARMZZ ALARM23

33

Table: Alarm Status Character String Definition (Default)

PRECAUTION ON DESIGNATING THE CHARACTER STRING

Designate the character string for Nos.9 to 32 (with up to eight alphanumeric characters
starting with an alphabetical character).
¢ Designate for No.9 the alarm status character string indicating the normal status.
¢ The same character string cannot be designated more than once in one table. For
example, with “NR” designated for No.9, “NR” cannot be designated for Nos.10 to 32
in the same table.
¢ If using the same character string in multiple tables, add the same number to the
string in all of the tables. For example, with “NR” designated for No.9 in table USER9,
if designating “NR” in other tables (USER10 to 16), use No.9 in all of these tables.
¢ Designate for No.33 the character string for default processing. The character string
for default processing refers to a character string output in the user-defined block
status other than that for Nos.1 to 32.
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3. ALARM PROCESSING TABLE BUILDER

The alarm status conforms to the designation performed in the Alarm Processing Table
Builder and the User-Defined Status Character String Builder. The alarm status bit positions in
the Alarm Processing Table Builder correspond to the character string Nos. in the User-
Defined Status Character String Builder. Alarm status bit positions 1 to 6 are not displayed in
a window because they are system fixed. Alarms processing level Nos. 1 to 4 are also system-
fixed. The user can designate the color and the priority for alarm processing level Nos. 5 to 16
for alarm status bit positions 7 to 32. The user can change alarm status bit positions 7 and 8
that are for existing control stations.

Alarm processing level Mo.

/Alarm slatus bit position

/

[ Alarm Procsssing Tablke Builder - [FitMYPJT File:AImTbledf] 7
P File Edit iew Tool Mindow Help / [
EEIERE0=E] /
Color [5] B[ Color[5] | Priarity{3] [ Color [4] | Friarity[4] Color [5] | Pricrity[5] [ Ia
»| 7 bl Low-prianty Alarm Hiu=  ARrm Logging nly Hluz  High-pnorty Alarm Y
: ?;':‘( a Cian Low-priarity Alarm Cian Alarm Logging Only Cian High-priarity Alarm
G-: Green 8 Gireen  Low-priority Alarm Gresn  Alarm Logging Only Yellbw  High-priority Alarm
¥: Yallow 10 B Red Low-priority Alarm Red Alarm Logging Cnly Red High-pricrity Alarm
E: Blue 1 Red Low-priority Alarm Red Alarm Logging Only Red High-priarity Alarm
M: Magenta 12 Red Law-priarity Alarm Fed Alarm Logging Cnly Red High-priority Alarm
C C}.ra.n 12 Red Low-priority Alarm Red Alarm Logging Only Orange  High-priority Alarm
w:.m'[e 14 Fed Low-priarity Alarm Fed Alarm Logging Only Fed Medium-pricrity Alarm
gﬁ g?ﬁ:l Bilus 15 Red Low-priarity Alarm Red Alarm Logging Snly Red Medium-pricrity Alarm
5G: Spring ] Red Low-priarity Alarm Red Alarm Logging Snly Red Medium-pricrity Alarm
CR: Crangs 17 Red Low-priarity Alarm Red Alarm Logging Snly Red Medium-pricrity Alarm
WG Yellow 18 Red Low-priarity Alarm Red Alarm Logging Only Red Medium-pricrity Alarm
VIO Wialst 19 Red Low-priority Alarm Red Alarm Logging Cnly Red Medium-priority Alarm
20 Red Low-priority Alarm Red Alarm Logging Cnly Red Medium-pricrity Alarm
21 Yellow  Low-priority Alarm Yellow  Alarm Logging Only Yellow  Medium-pricrity Alarm
22 Yellow  Low-priority Alarm Yellow  Alarm Logging Only Yellbw  Medium-pricrity Alarm —
23 Yellow  Low-priority Alarm Yellow  Alarm Logging Only Yellbw  Medium-pricrity Alarm
24 Yellow  Low-priority Alarm Yellow  Alarm Logging Only Yellbw  Medium-pricrity Alarm
25 Yellow  Low-priority Alarm Yellow  Alarm Logging Only Yelow  Medium-pricrity Alarm
26 Yellow  Low-priority Alarm Yellow  Alarm Logging Only Yellbw  Medium-pricrity Alarm
27 Yellow  Low-priority Alarm Yellow  Alarm Logging Only Yellbw  Medium-pricrity Alarm o
28 1
Al [ Iej[« Fi [»
Message ',"f ff
|
kd
4 / i [»
¥ il
Rieadly J | i I I | 4

/

System-fixed

User-defined

Figure: Alarm Processing Table Builder
DESIGNATING THE ALARM STATUS COLOR AND PRIORITY

Designate the color and the priority for alarm processing level Nos. 5 to 16 for alarm status
bit positions 7 to 32. At the same alarm processing level, designate a higher priority in
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ascending order of the bit positions. For example, with a medium-priority alarm designated
for bit position 8, a high-priority alarm cannot be designated for bit positions 9 to 32.

¢ Color

Choose from 16 colors corresponding to the alarm.

¢ Priority

Designate the alarm priority.

The system-fixed alarm status character string itself cannot be changed, but its color and
priority can be changed. For example, the PID controller block assigns “HI” to bit position 17.
By default this will be processed as a medium-priority alarm upon its occurrence, and
displayed in red. To change the above medium-priority alarm to the high-priority alarm and

display “HI” in magenta, do the following:

¢ To change it to the high-priority alarm, use the Alarm Priority Builder. Note that
changes made here will be effective for high-priority alarms of other function blocks.

¢ In the Alarm Processing Table Builder, select the field for alarm processing level No.5
for bit position 17, and then select [M: Magenta] for [Color (5)], and [1: High-priority
Alarm] for [Priority (5)]. (The color and the priority can be changed for any of alarm
processing level Nos. 5 to 16.)

E Alarm Processing Table Builder - [Pjt:hY PJT File: AlmThisdi]

=]

[*¥ Fil= Edit View Tool Window Help

(I (=]

=

SI[8] =]

Color [5

M: Black

R: Red

G: Gre=n

Y ellow

B: Blu=

M: Magenta
C: Cyan

W White
SE: Steel Blug|
PK: Pink
SG: Sping
OR: Orangs
Y G Yellow
ViO: Viokst

L

Bit [ Colr[3] |

Fricrity[3]

Color[4] |

Pricritg4]

Coor[5 | Pricrity[5]

7 Blus

Low-pricity Alarm
Low-priceity Alarm
Lovw-pricrity &larm
Low-pricity Alarm
Lovw-priority &larm
Lovw-priority &larm
Low-priciity Alarm
Low-pricity Alarm
Low-pricity Alarm
Low-pricity Alarm
Lovw-priority &larm
Lovw-priority &larm
Low-priciity Alarm

Elus
Cian

Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only
Alarm Logging Only

ing Only

Designate mage

Hig h-priority Alarm
Hig h-priority Alarm
Hig h-priority Alarm
Hig h-priority Alarm
Hig h-priority Alarm
Hig h-priority Alarm
Hig h-priority Alarm
Medium-pricrity Alarm
Medium-pricrity Alarm
Medium-pricrity Alarm
Medium-priority Alarm
Medium-priority Alarm
Medium-pricrity Alarm
Medium-pricrity Alarm
Medium-pricrity Alarm
Medium-pricrity Alarm
w_ Medium-prin

nta.

Designate the high-priority alarm.

Figure: Designation in the Alarm Processing Table Builder

¢ Select the [Alarm] tab in the Function Block Detail Builder, and then select [5: User
defined Alarm Process (5)] at [Alarm Processing Level].
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4. USER DEFINED STATUS CHARACTER STRING BUILDER

When there is no block status connection, the block status strings defined on the user-defined
Status Character String Builder unique to the faceplate block can be used. The default status
strings for faceplate blocks are shown in the table below.

I¥A User-defined Status Character String Builder - [Pjt:YME3KR3 File:BlkStsLabel.edf - Block Status Definition]

@File Edit Wiew Tools ‘Window Help

S|d| slE| &= [ |

TR Bit| USERL | USERZ | USER2 USER4 USERS USERE USERT USERS

»

FAIL

AERT

IDLE ABORTED

SIML RUNNING

SUSPEND

PAUSED

(rall =) N I = ) T PO TR I

i
o

-
[

—
[

-
w

—
i

-
(4

—
=)

-
-

RUN

—
@

STOP

-
0

STUPR

)
o

HOLD

¥
-

WAIT

[
[

Figure: User defined status character string builder.
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o Block status
Priority States
Symbol Hame
FAIL Fail
3 ABRT |Abort
IDLE [dla
SIML Simulation
RLUM Run
STOP | Stop
STUP | Startu Specific meanings of each status can be defined freely
1 arp using the application.
HOLD  |Hold
WAIT  [Wait
EMD End
SOWH | Shutdown
0 ESD  |Emeargency shutdown
RSTR [Restart

Table: Behavior of Faceplate Status without Block Status Connection

The character strings for faceplate block status are the user-defined status character string
defined in column USER1 on the Status Character String Builder. In the table, the position 33 is
system reserved, cannot be used. A block status string can be defined with up to 8
alphanumeric characters including underscore (_).

5. PLANT HIERARCHY BUILDER

If you need equipment that is specifically designed to meet the unique operating needs of
your plant, you can register the custom equipment using the Plant Hierarchy Builder. The
custom equipment allows for a hierarchical structure that caters to the user’s application
needs. Up to 1,000 equipment IDs can be assigned for custom equipment. There are no limits
on the number of function blocks and elements to be contained in a single equipment object.
Custom equipment is registered using the Plant Hierarchy Builder.
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¥ Plant Hierarchy Builder - [Pjt:¥ME3KR3 File:CustomPlant.edf]

G4 Fle Edt View Took ‘Window Help

FEEE R R EEE T EE]

Equipment ID

No. |Equipwent ID| Equipment name | Comment Equipmwent Format Upper Egquipwent Name

»

w o |a|o || |w|m |-

-
o

[
[

-
1]

-
W

-
b

-
tn

-
@

-
-1

i
@

-
=]

[
o

Figure: Plant hierarchy builder.
EQUIPMENT ID

A unique ID number is assigned for each equipment. The equipment ID range is 1 to 32767
with default and custom equipment combined. The equipment ID is assigned when the
equipment name is specified in the Plant Hierarchy Builder. The equipment ID is added to the
message generated by the FCS as a UAID (User Application ID).

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.

The following cannot be used as the equipment name.
¢ ALL
¢ NONE
¢ Names that begin with “%DR.”
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The following characters cannot be used for the equipment name.
¢ , (comma)

@ (at mark)

* (asterisk)

: (colon)

A Single-byte space

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 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.

EQUIPMENT FORMAT

The equipment format indicates the hierarchical layer in which an equipment object is
located. The following lists the equipment format in descending order of hierarchy.
¢ Site
Area
Cell
Unit
Equipment

* & o o

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.

¢ Specifying an Upper Equipment Name for an Equipment Object
The upper equipment name can be chosen from a selection of registered names using
the menu area or combo box. The upper equipment name can also be entered using up
to 16 single-byte alphanumeric characters.

The following cannot be used as the equipment name.
o ALL
e NONE
e Names that begin with “%DR.”
The following characters cannot be used for the equipment name.
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e ,(comma)

e @ (at mark)

o *(asterisk)

e :(colon)

e A Single-byte space

6. ENGINEERING UNIT SYMBOL BUILDER

The engineering unit symbol is a unit symbol attached to a data value including flow rate and
pressure, and is used on all the projects. Up to 256 engineering unit symbols can be used for
one project. One engineering unit symbol can be defined with up to six alphanumeric
characters or three double-byte characters.

Engineering Unit Symbol Builder - [Pjt:YME3KR3 File:EngUnit.edf] _ =] x|
@ File Edit View Tools Window Help == x|

e

fhEaLaEREbig || 5 el Nu-64|ua.55 - No.128 | No.129 - NHo.192 | Ho.193 - Ho.256

Unit Symbol

EE;:;ZZring No. Engineering Unit Symbol No. Engineering Unit Symbol No. Engineering Unit Symbol No. E1

Unit Symbol. 1 [None) 17 M 33 49 2
Z % 18 RIM 34 50 _K.!
3 & 19 M™/3 35 MEAR 51 ;
4  MIN 20 MM 36 BAR 52 ;
5 HR Z1  M/H 37 5 ©
3 il 22 HZ 38 54 a
7 DEGE 23 KHZ 39 55 ;
8 24 K/ M2 40 K 56 T{‘
2 25 &/eM3 41 7 57w
10  DE& 26 G/NM3 42 0w 58 E
11 GalL I7  K:/CM3 43 KW 59 E
12 MPa I8 Ke/HM3 44  EWH &0 E
13 T 29 K&/M3 45 i) 61 ;
14 I 30 £ 1 MWH 62 ;
15 M 31 FA 47 63 ;
16 M 32 48 64 ;

4| | |
Ready [

\ \
#start H HMESH 3 I |J e KEG - Mic.. | FElSvstem view (C... | TscoryviEw | #junttied -pan:|[F Engineering .. S B RDGE  7arm

Figure: Engineering unit symbol builder
SETTING THE AUTO OR MANUAL MODE

The engineering unit symbol can be set either automatically or manually.
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¢

Auto mode

Direct entry into the engineering unit symbol field in the Function Block Detail Builder
will automatically define the engineering unit symbol. The Engineering Unit Symbol
Builder can also be used to define the symbol.

Manual mode

The engineering unit symbol can only be defined in the Engineering Unit Symbol
Builder.

Use the System View to switch between the auto and manual modes. Use the Detailed Setting
tab of the project properties to switch between the modes. Check the corresponding check
box to select the manual mode.

7. SWITCH POSITION LABEL BUILDER

Up to 64 sets numbered Nos.1 to 64 of switch position labels can be defined for one project.
One set consists of four labels (label 1, label 2, label 3, and label 4).

@ﬁwitth Position Label Builder - [Pjt:YME3KR3 File:InstLabel.edf] - |ﬁ‘ ﬂ
F\Ia Edit View Tools ‘Window Help 1= x|
=(d| S| &|m=l@-| D]
Tethal 4 mo.| Tabel 1| zabel 2| zabel 3| nael 4 £
Specify 1
Switch 2| on OFF on
Position
Tahel of » bl | TTH | STOP RUN
Label 1. 4| oEEN CLOSE GPEN
5| HIGH MIDDLE LOwW HIGH
6| RIGHT MIDDLE LEFT RIGHT
7| DIRECT STOP REVERZ DIRECT
8| START HOLD 3ITOP START
a3 2 1 a
10| sTop PAUSE START STOP b

Ready

i#hstart H HMEKRE D |J BME ke - Mic... | EElsystem view (.. | KEystoryview
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[

up
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X

RUN
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X
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[
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DOWH
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=]

|Position: Line 3 Column 2 [

\
| #f)untiled - Paint ||5witch positio.. | S A RAN@ T  7aerm

Figure: Switch position label builder
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SETTING THE AUTO OR MANUAL MODE

The switch position label can be set either automatically or manually.
¢ Auto mode
Direct entry into the switch position label field in the Function Block Detail Builder will
automatically define the switch position label. The Switch Position Label Builder can
also be used to define the symbol.
¢ Manual mode
The switch position label can only be defined in the Switch Position Label Builder.
Use the System View to switch between the auto and manual modes. Use the Detailed Setting
tab of the project properties to switch between the modes. Check the corresponding check
box to select the manual mode.

How to Define the Switch Position Label

The switch position label can be defined with up to eight alphanumeric characters or four
double-byte characters. The label 4 character string is not displayed on the instruments with
up to three switches. Define a unique character string for each set. Note that the following
characters cannot be used to define the switch position label:

, (comma), | (pipe), ‘ (single quotation mark), “ (double quotation mark), @, \ (backslash),
and #

Switch position labels Nos.1 and 2 cannot be changed or deleted:

Define the switch position label starting from No.3.

Default values are predefined for Nos.3 to 13. No default values are predefined for the
subsequent Nos. The figure below shows an example of the label for switch position list file.

MIPIT InstLabel.TET
Switch position Bbal

Mo, 1 2 3 4
ol

02 oN OFF ol
03 RUM STCE RUN

04 OPER CLOSE OPEH group of labelz for switch position
05 HIGH  WIDDLE LOW HIGH

06 RIGHT MIDDLE LEFT BRIGHT
07 DI T £

08 STAR HOLD

o8 3

First Sacond Third Fourth

Figure: Label for Switch Position List
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8. MULTIPLE PROJECTS CONNECTION BUILDER

The following describes how to operate and Monitor multiple projects that have been
connected.

ALLOW IDENTICAL TAG NAMES

If tag names between integrated projects are identical, a project ID will be added to the tag
name as a suffix in order to avoid identical tag names between projects. Project ID can be
defined in multiple projects connection builder of the upper project, with two alphanumeric
characters.

_E:!Multiple Projects Connection Builder - [Pjt:YME3KR3 File:MultiPjt.edf]

F\Ie Edit Wiew Tools Window Help

e EEEE

Allow Identical Tag Nemwes |PrDjECtS|
identical

Allow identical tag nawmes

Figure: Multiple project connection builder

¢ Project ID Attachment Format
“Tag Name” + “@” + “Project ID” (a maximum of 16 characters)
(Example) FIC100@P1
Without adding a project ID suffix to the tag name, specify the operation to be
performed when the function block/element is called. In the Multiple Project
Connection Builder of the upper project, specify the operation by choosing “Unique
Tag Name Range” from the following two options:

e No identical tag names (unique for all projects)
If there are no duplicate tag names in any of the projects, select “No” for
“Allow identical tag names” in the Multiple Project Connection Builder. This
will search all projects. If the specified tag name is unique for all the projects,
the function block/element to which the tag name is attached will be called. If
there are duplicate tag names, it is not predictable as to which of the function
blocks/elements having the same tag name will be called.

e Identical tag names (unique within the current project)
If tag names conflict between the integrated projects, specify “Yes” for “Allow
identical tag names” in the Multiple Project Connection Builder. This will search
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all projects. If the specified tag name exists in the current project, the function
block/element to which that tag name is attached will be called. If the called
tag name doesn’t exist in the current project, an error will be generated.

A tag can be called without the use of suffixes within the range in which tag names are all
unique. However, suffixes are required if all tag names are not unique. This rule regarding the
tag name call applies to the CS3000 system. Examples of tag name calls include calling
instruments and tuning windows in the Operation and Monitoring, and handling tag names
via the Graphic Builder and Trend Collection Pen Assignment Builder in the Engineering.

Locati f functi Calling procedure
. i ocation of function
Unique tag name range | . olomant to be called Mo Suffix With suffix
Example: FIC100 |Example: FIC100&P
, Current project =M 4
Al projects -
Other project (") =
_ Current project = (") s
Current project -
Other project - (M)

x : Calling enabled
- : Calling disabled (Suffixes are required even if tag name is unique for all projects.)
*1 : Tag names used for the Process Report window, Message window, and message printing.

When there are identical tag names within the range that should be unique, the function
blocks/elements having the same tag name to be called will be unreliable. The Tag Name
Duplication Check Function can be used to check for duplicate tag names.

DEFINING PROJECTS TO BE CONNECTED

Define a list of all projects to be connected in the “Projects” tab. Up to 16 projects can be
defined including the current project.
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_.;_ Multiple Projects Connection Builder - [Pjt:YME3KR3 File:MultiPjt.edf]

F\Ie Edit Wiew Tools ‘window Help

=(a| SR i v|e)-| |

Project Name

Identical Tag Names FProjects

No. | Project NamelAlias of Project Name|Project ID|Product Name PC Name Host Name IP Address

N[ | o [l ||

=
[

-
[

-
[

-
w

-
i

-
o

-
o

Figure: Multiple project connection builder

The following describes definition items for the Project tab. By default, all of its fields are

blank.

¢

Project Name

Enter the project name using up to 8 characters.

Alias of Project Name

If there are duplicate project names, enter an alias. Enter the project name set in the
properties of that project as the alias.

Project ID

Enter the project ID using up to 2 characters. The project ID must be unique across all
projects.

Product Name

Select an applicable product name from “CS,” “C51000,” or “C5$3000.”

PC Name

This field is enabled only when “CS 1000” or “CS 3000” is selected in the Product Name.
Enter the computer name of the HIS in which the project is located.

Host Name

This field is enabled only when “CS” is selected in the Product Name. Enter the EWS
host name.

IP Address

This field is enabled only when “CS” is selected in the Product Name. Enter the EWS IP
address.

User Name

This field is enabled only when “CS” is selected in the Product Name. Enter the
username of the CS Project.
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¢ Alias of Host Name
This field is enabled only when “CS” is selected in the Product Name. Enter an alias of
the host name using up to 8 characters when EWS host name conflict with a station
name in CS 1000/CS 3000 project.

¢ Saving the Definition Contents
To save the changes made to definition contents, select [Save] from the [File] menu of
the Multiple Project Connection Builder.

¢ Importing/Exporting the Definition Contents
The contents defined in the Multiple Project Connection Builder can be imported and
exported. In a hierarchical connection, the connected projects are defined only from
the upper level, so this function is not used. This function is useful for bi-directional
connections when two projects must be defined in the same manner. To export or
import definition contents, select [External File] from the [File] menu in the Multiple
Project Connection Builder.

9. OPERATION MARK BUILDER

:.—'D Dperation Mark Builder - [Pjt:¥ME3KR3 File:0peMarkDef.edf]
File Edit View Tools Window Help

=(e| Sl &e(@w [T

gy Leclsrzll Ho. | Tag Labell Color Tay Level Install/Remove
1 |CAUTION Red Conent Type A1l Privileges

2 |DONT OFR Cyan Comtrent Type All Privileges

3 |ALEM OFF Steel Blue Comrent Type A1l Priwvileges

4 |MAINTEN Orange Conpent Type All Privileges

5 | FAULTY Red Conent Type A1l Privileges

» ] White Comtrent Type All Privileges
7 | OPMAREOT White Comrent Type A1l Priwvileges

8 | OPMAREOR ] White Conpent Type All Privileges

9 | OFMARKOS | White Conent Type A1l Privileges

10 | CFMARK1O ] White Comtrent Type All Privileges

11 | OPMARELL ] White Comrent Type A1l Priwvileges

12 | OPMARK1Z ] White Conpent Type All Privileges

13 | OFMARK1Z | White Conent Type A1l Privileges

14 | CFMARK14 ] White Comtrent Type All Privileges

Figure: Operation mark builder

TAG LABEL

Operation mark’s label can be set using the Operation Mark Builder. Up to 4 double-byte
characters or 8 single-byte characters can be entered as the text on the label (string). The
operation mark label may be temporarily changed during the operation on Operation Mark
tab on the HIS Setup window.
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COLOR

The color of the operation mark may be defined on the Operation Mark Builder. The following
colors may be used on operation marks.

Color Color Code Color Color Code
Elack N Stoal Blus B
Red R Pink PK
Green G Spring Grean 3G
allow Y Qrange oR
Blua B Yallow Graen YG
Magenta M Viaolat VO
Cvyan c Deep Sky Blue DB
White W Gray GR

Table: Colors of Operation Mark

The color of the operation mark may be temporarily changed on Operation Mark tab on the
HIS Setup window.

INSTALL OR REMOVE OPERATION MARK

The unauthorized user is prohibited to install or remove the operation mark.
The setting of installing/removing is performed in Operation Mark Builder.
¢ Install/Remove
Select from “All privileges,” “S2, $3 Privileges” and “S3 Privilege.”
The default is “All privileges.” The relationship between user’s privilege level and the
operation rights on installing/removing mark authority is shown below:

) Privilage level
Install/Remove Operation Mark
81 52 53
All Privilagas N Y Y
32, 53 Privileges M Y A
33 Privilage M N A

Y: Installing/removal operation permitted
N: Installing/removal operation not permitted

Table: User’s rights on Installing/Removing Operation Mark
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Mo Tag Lable Color Tab Level Install’Remove
1 RLUNING Blue Comment Type All Privileges
2 ABMORMAL Red 33 Privilzges 53 Privilage
3 MAINTENANCE Cyan 52, 53 Privileges 33 Privilage
4 PROHIBIT Magenta Operation Guard Typa 32, 53 Privilages

Table: Examples of the Operation Mark Setting

10. STATION CONFIGURATIOIN VIEWER

This is a station configuration viewer and a read-only file. This file is updated for every new
station added to the configuration.

&/ Station Configuration Yiewer - [PJt:YME3KR3 File:StnConf.edf]

@F\Ie Wiew Window Help

Sl
No.|Domain nuwber|Station number|Station Name|Alias of Station Station
oo01j1 1 FCs0101 PFCD-H Duplexed Field Control Station(Compact Type)
ooz 1 2 Fos0102 AF340D Duplexed Field Control Unit (for FIO, with Cak
oo03|1 24 HIZ0124 PC With Operation and monitoring functions

004

003

006

oo7

oos

ufule]

010

Figure: Station configuration viewer

11. STATUS CHANGE COMMAND BUILDER

The character strings for user-defined status change commands can be specified in tables of
CUSER1 to CUSERS8 in Status Change Command Character String builder. The user-defined
status change command character strings (CUSER1 to CUSER8) can be used only when they
are designated in State Transition Matrix builder. A character string for a status change
command can be defined using up to 8 alphanumeric characters including underscore ( _ )
started with an alphabet letter. The identical character strings cannot defined in the same
table. The reserved strings [RUN], [STOP] and [PAUS] can not be defined.

The following default character strings for status changes commands cannot be changed by
user.

String Number 1 PSTART

String Number 2 STEP
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String Number 3
String Number 4
String Number 21
String Number 22

scovip
EXECERR
MSTART
ABORT

[Pjt:YME3KR3 File:stsChange.edf]

i3 Status Change Command Character String Builder -

B File Edit Wiew Tools ‘window Help

=8 sl i=el-| @]

EUSZEL No.| cusER1 | CUSERZ | CUSER3 | CUSER4 | CUSERS | CUSERG | CUSERT | CUSERS
1 |PSTART  PSTART | PSTART  PSTART | PSTART | PSTART  PSTART | PSTART
z |sTER STEF STEP STEP STEF STEP STER STEP
3 |scoMP | ScoMP SCOMP SCOME SCOMP SCOMP SCOME | SCOMP
4 |EXECERR  EXECERR EXECERR EXECERR EXECERRE EXECERR EXECERR | EXECERR

y| s RESTART RESTART RESTART  RESTART RESTART RESTART  RESTART
6 |Emp END END END END END END END
7 |SUSPEND | SUSPEND | SUSPEND SUSPEND | SUSPEND | SUSPEND  SUSPEND | SUSPEND
8 |PAUSE | PAUSE  PAUSE  PAUSE  PAUSE  PAUSE  PAUSE  PAUSE
9 |RESET | RESET  RESET  RESET | RESET  RESET  RESET RESET
10
11
12
13
14
15
16
17
18
19
20
21 |MSTART |MSTART MSTART MSTART |MSTART  MSTART  MSTART  MSTART
22 |ABORT | ABORT  ABORT  ABORT | ABORT  ABORT  ABORT  ABORT

Figure: Status change command character string builder

12. SYSTEM FIXED STATUS CHARACTER STRING VIEWER

This is a system fixed status character string viewer and a read-only file.

DATA STATUS

Data status is the information that represents the quality of data. It is used for judging the
proper operations according to the reliability of the data.
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Symbaol Name Description
Indicates a state in which a normal data value cannot be obtained. The data value stored
BAD BAD value when this status occurs may ba a meaningless value or the last normal value which has
bean stored.

Indicates that the data value is questionable and cannot be determined whether it is normal
~ =T or bad. The data value stored whan this status occurs may be a valus inputtad from outsida

QsT QueSTionable value while it is in the QST status, a manually set valus using the CAL function, or the last

normal value which haz bean storad.

Indicates that whan data is inputted or outputted through communication, the
MCOM [ No COMmunication communication has been disconnected and the data has not been updatad,
IUsed only for 10 data that is exchanged with other control stations.

Indicates that the data valua iz not denved from a process /0. The data value stored when
MFP Mot From Procass this status occurs may be a value inputted from outside while it is in the NFP status, a
calculated valua, or a manually set value using the CAL function.

Indicates a state in which output is being disabled due to the abnomality of the block itself
or the output destination.

PTPF Path To Process Failed | If the output destination is a PI'O, this status occurs when output opan (OOP), not ready
(MRDY) or power failura has occurrad. If the output destination is a function block, this
status occurs when the output destination blodk is in the out of service (OVS) mode.

Indicates that output is clamped at the high-limit valus.
CLP+ CLamP high This status ocours when the block itself is limitad by the output high limit or when the data
status of the output destination is clamp high (GLP+).

Represants that output is clamped at the low-limit value.
CLP- CLamP low This status ocours when the block itsalf is limited by the output low limit or when the data
status of the output destination is clamp low (GLP-).

Indicates that cascade connection is opan.

This status oczurs when a downstream function block changes to the nen-cascade mode or
tha cascade connection path has bean disconnected due to switching, ete. Used only for
data that is the object of cascade connection (MV, T3V, afz.)

CHD CoNDitional

Indicates a state in which the data valua can be replaced manually as an emergency
CAL CALibration This status occurs when a downstream function block changes to the non-cascade mode or
valus will not b updatad until it is replaced manually.

Indicates a state in which the data value is invalid.
MEFY Mot EFfecTive This is a state in which no setpoint value has been sat manually after the CAL status was
obtained or the valus is yet to ba updated after the CAL status was tumed off.

Table: Data Status (1/2)
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Symbol Hame Description

Indicates that the function blodk of the /O dastination is in O'S mode. |f the operation is

o [l H . -
05 Out of Servica input, the data value is not updated.

Indicates that the function block of the /0 destination is undargoing online maintanance.
MNT MaiMTenanca If the operation is input, the data value is not updated. Mormally, data reference is not

b parformad while this data status in on, since anline maintanancs is performed as a group
betwaen function block executions and data access processing.

Indicates that the process 10 of the input destination is in a high limit input open state due
IOP+ Input Open high to disconnection or other failure. The data value is not updated. The PV value is forcibly
set to a special value only when the PV overshoot function is activated.

Indicates that the process 'O of the input destination is in a low limit input open state dus
I0P- Input OPan low to disconnaction or other failure. The data value is not updated. The PV value is forcibly
sat to a special value only when the PY ovarshoot funciion is activated.

oop Output OPen |I'!IZ|IC€|IEIS tl'_uat tha process 0 of the output destination is in an cutput open state dua to
disconnection or other failura.

Indicates that the process IO of the /0 destination is in an operation disabled state dus to
MNRDY PI/O Mot ReaDY power failure, maintenance or afailure. If the operation is input, the data value is not
updated.

) Indicates that the process IO of the /0 destination is not responding dus to power failure
PFAL PO Powear FAiLure or othar reason and is in an operation dizabled stata. |f the oparation is input, the data
value is not updated.

PO Lana Power Indicates that the process IO of the /0 destination has bean non-responsive for a long time

LPFL FfliiLure g due to power failure or othar reason and is in an operation disabled state. If the operation
b iz input, tha data value is not updatad.
R Indicates that the upstream side of the cascade connection is in a state where a balance

MINT Master [MiTialize operation should be parformad.
SINT Slave NTializa Indicates that the downstream side of the cascade connection is in a state where a balanca
= - = due to power failure or other reason and is in an operation disabled state. If the oparation
VPR SV PushBPack Indicates that the downstream side of the mascade connection is in a state whara the CSY

should be made to match 5V by the 5Y pushback operation.

Table: Data Status (2/2)
BASIC BLOCK MODE

The following table lists the basic block modes. The basic block mode that can be applied to
the particular function block varies from the types of the function block.

Symbol Mame Description

Qs Qut of Sarvice All functions of the function block are currently stopped.

[MAN Initializ ation MANual Calculation processing and output procassing are curently stopped.

TRK TRacKing Caleulation processing is currently stopped and the specified valus is forced to be output.

Calculation processing is currently stopped and the manipulated output value, which is

MAN MANual set manually, is output.

AUT AlUTomatic Calculation processing is baing exscuted and the calculation result is output.

CAS CARcade Calculation processing is baing exscuted, the set value CSV is from the cascade
connacted upsatraam blodk, and the calculation result refarred to this C5V is output.

. . Calculation processing is currantly stopped, the set value TS5V is from the cascade
PRD PHimary Direct connacted upsatream blodk, this CSV iz output directly.

An control and calculation processing is being executed using the remote setpoint value
RCAS Remote CAScade (R3V) which is set remotely from a suparvisory system computer, and the calculation
results is output.

Calculation processing is currently stopped, and the remate manipulated output value

ROUT | Hemote OUTput (RN which iz =at remotaly from a suparvisory system computer is output directly.

Table: Basic Block Modes
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BLOCK STATUS

The operating state of a function block may be monitored via block status.

Function klock name

Arithmetic-
Regulatory control block Sequence control block caleulation
block
Priority
level |MC-2 BSETU-1 (PTC S0-1 S10-11 ™ CTS Cl Co INTEG
MC-3 BSETU-2 S0-2 S10-12 CTP AVE-C
S10-21
510-22
Sl0-12P
Sl0-22P
3 AMCK ANCK PALIS - ERR
OFF PALIS PALM PALM HI HI
2 LOCK . CTUR CTUP LO LD
MR MR MR MR
SIM STRT CTUP SIM St RUN AUM RUM
MR BCH PALM MR MR STOP STOP STOP
STUR MR
STDY
ERLY
1 PBCH
END
MNCMT
RSET
EMST
EEMS
RSTR

Table: Block Status of Each Function Block
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ALARM STATUS

The process alarm may be monitored and managed via alarm statuses of data items.

Symbol Name Description

MR Marmal Indicates a stata in which no alarm has ooourrad.

Indicates a state in which the output data status has become output failure (PTPF) as a
Q0P Output OPen Alarm result of the failure or disconnaction of an operation terminal or process 110 davice or the
abnormality of cutput destination data. Mormally, the output function is stopped.

|ndicates a state in which the input data status has become bad value (BAD) as a result of
the failure or disconnection of a detection terminal or process 110 device or the abnormality
of input destination data. Mormally, any processing that uses input signals is stopped. If the
input signal has been overshot dus to disconnection, ete., this alarm indicates a state in
which input is overshot to the high-limit directon.

High Input Open
IoP Alarm

Indicates a state in which the input signal has been overshot to the low-limit direction due
IDP- Low Input Open Alarm | to disconnection, etc. The input data status becomes bad value (BAD). Mormally, any
procassing that uses input signals is stoppad.

HH High High Alarm Indicates a stata in which the process variable exceeds the high high-limit alarm setpoint.
LL Low Low Alarm Indicates a state in which the process variable fallz balow the low low-limit alarm satpoint.
HI High Alarm Indicates a stata in which the process variable exceeds the high-limit alarm setpoint.

LO Low Alarm Indicates a stata in which the process variable falle balow the low-limit alarm setpaint.

OVa Daviation Alarm + Indicates a stata in which the deviation between the process variable and the sastpoint value

exceads the deviation alarm setpoint in the positive direction.

Indicates a state in which the deviation between the process variable and the satpoint value

Ov- Daviation Alarm - exceads the daeviation alarm setpoint in the negative direction.

Indicates a state in which the change amount of the input signal within a spacified tima

VEL+ Velocity Alarm + axceads the valocity limit alarm setpoint in the positive diraction.

. Indicates a stata in which the changa amount of the input signal within a specified fime
VEL Velocity Alarm exceads tha valocity limit alarm setpoint in the negative direction.

Indicate a state in which the output signal almest exceeded the output high-limit value.,

MHI Output High Alarm The actual cutput is imited to the output high-limit value.

[t indicates a state in which the output signal almost fall balow the output low-limit value.

MLO Output Low Alarm The actual output is limited to the output lowelimit value.

Indicates a stata in which a blodk mode of tha function block in the I/0 connection

CHF Connection Failure destination is in the out of service (0/5) mode. This alarm controls a temporary out of
Alarm sarvice state due to maintenanca, and indicates a function block which iz =till in operatian.

Mormally, IOP or OOP occours simultaneously.

Table: Alarm Status Common to Regulatory Control Blocks
ALARM FLASHING STATUS, ALARM OUTPUT OFF STATUS, ALARM DETECTION

The alarm status character string is displayed in the system-fixed status character string
viewer. By designating the alarm status character string color in the Alarm Processing Table
Builder, the display color of the alarm status will change when the corresponding alarm
occurs.
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Bit | e |Alarm oft status | AR EREETOn
pasition
AFLS AOFS AF

1 AFL

2 AQF

3 AF

4

5

G

8

9

10
Al e
32

332

Table: System-Fixed Alarm Status Character String (Other than the Alarm Status)

13. USER SECURITY

The operators performing the operation and monitoring functions are classified based on
their privilege level (authority). This classification is called user.

USER NAME, COMMENT

User name definition may be carried out on the Security Builder. Each user name must be
unique, consisting of eight alphanumeric characters or fewer. Up to 250 users can be defined.
Upper- and lower-case letters are not distinguished.

Up to 32 single-byte characters or 16 double-byte characters may be entered as comment for
each user name.

USER GROUP

The users are classified into groups based on their operation and monitoring authorities. Each
group is called user group. For each user, an user group is defined on the Security Builder by
selecting one from the [User Group Name] on the user group tab.

PRIVILEGE LEVELS
The users’ operation and monitoring rights on HIS are defined according to privilege levels.
The following attributes are assigned to each privilege level:
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¢ Whether or not monitoring is permitted
¢ Whether or not operation is permitted
¢ Whether or not operation and monitoring on windows is permitted

Privilege level Monitoring Operation Maintenance (*1)
51 Y M M
52 Y Y M
53 Y Y Y

Y: Authorized
N: Unauthorized
*1: Rights on operating and monitoring the window for system administration.

Table: Rights and Abilities of three levels of privilege
AUTOMATIC USER-OUT TIME

When automatic users out-time is defined, the user automatically changes to the OFFUSER
when the automatic user-out time elapsed. However, automatic User-out may be delayed
when waiting for a confirmation upon an operation of function block. User may be
automatically be logged out under the following optional conditions.

¢ Automatically Logout due to No operation timeout
If the keyboard or the mouse has not been touched for a designated time period, the
user is automatically logged out.

¢ A certain time elapsed since user logged In
User may automatically logs out after a certain time elapsed since the user logged in.

USER GROUP NAME, COMMENT

The user group name may be defined on the Security Builder.

Each user group name must be unique and in 8 or less alphanumeric characters. 50 user
groups may be assigned to one project. There is no distinction using capital or small case
characters when defining the user group names. User group may be used to classify the
messages sent to different printers.

Up to 32 single -byte characters or 16 double-byte characters may be entered as the comment
for a user group name.

INCLUSIVE DEFINITION

Monitoring Range, Operation and Monitoring Range, Window Range, Acknowledgment,
Process Message Receiving, System Alarm Receiving
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Specify the following items:

¢ Monitoring Range
Specify the scope of data to be read. Specify a plant hierarchy name.

¢ Operation and Monitoring Range
Specify the scope of data to be read and written. Specify a plant hierarchy name.
Operation and Monitoring Range should be within the Monitoring Range.

¢ Window Range
Specify a window name a user can operate and monitor after user-in. Specify window
name.

¢ Acknowledgment
Specify the scope of acknowledged process alarms. Specify a plant hierarchy name.

¢ Process Message Receiving
Specify the scope of monitored messages. Specify a plant hierarchy name.

¢ System Alarm Receiving
Specify the scope of monitored system alarms by station name.
The following keywords are used in setting operation and monitoring scope:

¢ ALL
Operation and monitoring rights on all stations and windows connected to the control
bus

¢ NONE
No monitoring rights on any station

When setting operation and monitoring rights on designated station names or window
names, the wild card character “ * ” can be used instead of part or all characters in a
character string.

The default setting is that all stations and windows are within the operation and monitoring
range.

EXCLUSIVE DEFINITION

Exclude Operation, Exclude Operation and Monitoring, Exclude Acknowledgment, Exclude
Process Message, Exclude System Alarm

Specify the following items:

¢ Exclude Operation
Specify the scope of data not to be written. Specify a plant hierarchy name.

¢ Exclude Operation and Monitoring
Specify the scope of data not to be read or written. Specify a plant hierarchy name.

¢ Exclude Acknowledgment
Specify the scope of non-acknowledged process alarms. Specify a plant hierarchy
name.

¢ Exclude Process Message
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Specify the scope of non-monitored messages. Specify a plant hierarchy name.
¢ Exclude System Alarm
Specify the scope of non-monitored system alarms by station name.

WINDOW MONITORING

Specifies whether the window can be displayed or not for each user-defined privilege level
and for each window access level in the Window Monitoring tab of Security Builder.

Uszar Group Window Monitoring [ Window Operation] Tag view [ltem Operation] Operator Action | Operation-mark {4 [
BMo | BT 82| S3 [ | U2 U3 [ 4] Us |6 | U7
[ 1 1Y Y ' ' b i i b ' '
2 0% i ' ' b Y Y i ' '
ER K f i i Y i i Y i i
A ¥ b b i b b b b i
5N Al i i Y bl bl b i i
B |HM ¥ b b i b b i b b
7N M b b b ' ' i b b
3N M M M M M M N M M
L AL A
b b
Fixed User-defined prvilege level (can be changed)
Window acocsss level FOGCE0E EFS

Y: Window can be displayed
N: Window cannot be displayed

Figure: Window Monitoring Tab (default setting)
WINDOW OPERATION

Specifies whether the following windows can be operated for each user-defined privilege level
and for each window access level in the Window Operation tab of Security Builder.
¢ Batch trend starting and stopping in the Trend window
¢ Starting and stopping of control station and downloading to IOM in the system
maintenance window
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User Group| Window Moniloing |Windew Cperation| Tag view | lem Cperation] Cperator Adtion | Operation-mark (|
Moo S1 | SE| 53 | W1 (2| u3 |ud4 fus |Us | U7
| 11y bl ¥ i i b b ¥ i i
21N bl ¥ i Y Y Y ¥ Y Y
3N M f i i i i b i i
4N M M M N N N M N M
5N k) K K i Y Y ki i K
E|MN M ¥ Y Y Y Y Y Y Y
TN M M M N N N [ N M
B[N M [ ] N [ [ [ N M
1, A, ;
' v
Fixed User-d=fined privilege level (can be changed)
Window access l=vel FINCEME.EFE

Y: Operation is allowed
N: Operation is not allowed

Figure: Window Operation Tab (default setting)
TAG VIEW
Specifies whether the Tuning and Faceplate windows of a function block are displayed or not

for each user-defined privilege level and for each function block security level in the Tag View
tab of Security Builder.

User Group| Window Monitoring [Window Opsration) Tag view [ kem Operation| Opsrator Adion | Operation-mark 4] m
M

o
[
[
[y
=

»

=Z|=|=| == =|=]|=

o |~ mf | | w|ra]| = | D
=|=|=|=[=| =|<=]|=
zz—:—:—:—:—:—:%
2—:—:—:—:—:—:—:53
=| ==l <[ =] =[=[=|=
Z{—:—:—:—:—:—:E
=|=|=| == ===
== = = = =|=| -
o
= I s B ] e
(=5}
= I s e e e ]
-l

-

A 2
Ny
Uzzr-defined privilege level (can be changed)

i

Funition block security level

Y: Tuning and Faceplate windows can be displayed
N: Tuning and Faceplate windows cannot be displayed

Figure: Tag View Tab (default setting)
ITEM OPERATION

As for each user-defined privilege level, whether writing a data item of a function block is
allowed or not can be changed for each data item definition table number. Whether writing a
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data item of a function block is allowed or not is defined for each user-defined privilege level
and for each data item definition table number in the Item Operation tab of Security Builder.

Izer Group | Window Monitoring [ Window Operation] Tag view | tem Operation| Qperator Action | Cperation-mark J4]m
Mo, | 51 s2 5311 Uz | U3 | W4 | Us [ Us | UT

[ 1Y ¥ ¥ ¥ Je[ W ki ¥ Y ¥ Y
2 [N ¥ ¥ ¥ b A ¥ ¥ ¥ ¥
3N M b b Y A b b b b
4 | N M ] ] M M M M M M
5 |HN ki ki ki W A ki ki ki ki
B | N M ki ki W A ki ki ki ki
ER L ] M ] M M ] M ] M
B[N M ] ] M M M N M N

\ I 7

e "
Fixed Lser-defined privilege level (can bs changed)

Data it=m definition fable number

Y: Data items can be written
N: Data items cannot be written

Figure: Item Operation Tab (default setting)
OPERATOR ACTION

Specifies whether a function block can be operated or not for each user-defined privilege level
and for each operation mark security level in the Operator Action tab of Security Builder.

Iser Group [ Window Monitaring [Window Operation] Tag view [ltem Operation] Operator Action [ Operation-mark 4]
Mo, | 51 S| s3 | MUz U3 | [uUs | Us| U7

* 1 (Y Y Y Y )Y ki b Y Y Y
2N b b Y Y i b Y b Y
R M b b b i b b b b
4 [H M M M M | M M M M
5 [M b b b b i b b b b
B [M M b b b i b b b b
TN [ [ M M ] [ M [ M
R ] ] M M [ ] M ] M

, i, ;

Ty
Fixed Lser-deti ned privilege level (can be changed)

Operation mark security kevel FUBOEAE EFS

1: Comment type

2:52, S3 Privileges

3: 53 Privilege

4: Operation Guard type

Y: Operation of function blocks allowed by the operation mark security level
N: Operation of function blocks prohibited by the operation mark security level

Figure: Operator Action Tab (default setting)
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OPERATION-MARK ON

If an operation mark is installed to a Function Block, the operation and monitoring rights of
the corresponding Function Block will be temporarily changed.

The attachment/removal attribute of an operation mark is defined in the Operation-mark On
tab of Security Builder.

Iz Group | Wi ndow Monitaring [ Window Operation] Tag view | kem Operation] Opemator Action | @ peration-mark ':'|"|: I

Mo ] B1 [ S2 | 83 [ ) U2 U3 [4 | US| e | U7
Bl 1Y b i Y[l b b il i il
2 |H ki ' Y Y ki ki Y i Y
ER I i Y Y ki ki Y i Y
L I, !
A R
Fixed U er-defined privilege level (can bs changed)

Operation mark attachmentremoval atribute

1: All Privileges

2: 52, S3 Privileges

3: 53 Privilege

Y: Installing and removal are allowed.

N: Neither installing nor removal is allowed.

Figure: Operation-mark On Tab (default setting)
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