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| ntroduction

This instruction manual describes the functions of Model LL1200 PC-based Custom Computation
Building Tool (hereinafter, smply referred to as the LL1200 tool in the main text), which is used with
Model US1000 Digital Indicating Controller (hereinafter, simply referred to as the US1000 controller
in the main text), and how to operate the tool.

The LL1200 tool consists of the following component tools.

 Custom computation building tool
* Parameters setting tool

This manual focuses exclusively on the custom computation building tool. For details on the handling
of the parameters setting tool, see the Model LL1100 PC-based Parameters Setting Tool instruction
manual (IM 5G1A01-01E).

m Intended Readers

This manual is intended for people familiar with the functions of the US1000 digital indicating
controller and capable of working with Windows 95/98/2000/XP or Windows NT 4.0, such as instru-
mentation and control engineers and personnel in charge of maintaining instrumentation and control
equipment.

m Related Documents

The following instruction manuals all relate to the LL1200 tool. Read them as necessary. The codes
enclosed in parentheses are the document numbers.

« US1000 Digital Indicating Controller-Operation (IM 5D1A01-01E)
Supplied with the US1000 controller, this manual explains the basic operations of the controller.

« USI1000 Digital Indicating Controller-Functions (IM 5D1A01-02E)
Supplied with the US1000 controller, this manual explains the functions of the controller in detail.

» USI000 Digital Indicating Controller-Communication Functions (IM 5D1A01-10E)
An instruction manual for the communication function of the US1000 controller. Supplied with
models having the optional communication function.

* LL1100 PC-based Parameters Setting Tool (IM 5G1A01-01E)
An instruction manual for setting the parameters of the US1000 controller from a personal com-
puter. Supplied with the LL1100 PC-Based Parameters Setting Tool or the LL1200 PC-based
Custom Computation Building Tool.

e LL1200 PC-based Custom Computation Building Tool-User’s Reference  (IM 5G1A11-02E)
An instruction manual that describes the functions needed to create US1000 custom computations.
Refer to this manual if you are not familiar with the types of functions available or how these
functions work. Supplied with the LL1200 PC-based Custom Computation Building Tool.

m Trademarks

Windows 95/98/2000/X P and Windows NT 4.0 are registered trademarks of Microsoft Corporation,
USA.

FD No. IM 5G1A11-01E

4th Edition: Jun. 2004 (YK)

AlIRights Reserved. Copyright © 1998. Yokogawa Electric Corporation
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Visual Inspection and Cross-check of Accessories

Visually inspect the purchased product upon delivery to make sure it is not damaged in any way.

Store the box and inner packing material of the package in a safe location - they may be needed
should the product fail and need to be sent back to the manufacturer for repair.

m Cross-check of Model and Suffix Codes

Refer to the following table to make sure the model and suffix codes of the LL1200 tool are as
specified in your order.

Model Code | Suffix Code Description
LL1200 Custom computation building tool*
-E10 Model for use with IBM PC/AT-compatible personal computers

*

The LL1200 tool includes the same parameter setting function as the LL1100 PC-based Parameters
Setting Tool.

m Confirmation of the Model and Suffix Codes

Make sure the delivered package contains al of the following items. If any item is missing or found
to be damaged, immediately contact the sales office or dealership from which you purchased the

product.
» 3.5-in. floppy disks (5 disks)

 Dedicated adapter, supplied with two AAA-size batteries (one unit)
* Dedicated cable (one cable)

Model LL1100 PC-based Parameters Setting Tool instruction manual (one copy)

Model LL1200 PC-based Custom Computation Building Tool instruction manual (one copy)-This
manual

Model LL1200 PC-based Custom Computation Building Tool -User’s Reference manual (one copy)

IM 5G1A11-01E



Documentation Conventions

m Notational Conventionsin This Manual

m Descripti

IM 5G1A11-01E

This manual uses the following notational conventions.

[l

indicates the name of a dialog box or message, or a view name (name indicated in the upper-left
corner of a dialog box.)

Example: « The [Input Block] dialog box appears.

< >

indicates the name of a command in a dialog box or the name of a tool menu (or a command in the

menu).

Examples: e« Click the <OK> button.

Click the <Cancel> button.

Click the <Input Block> button.

From the tool menus, choose <File>, then <Open>.

won.

indicates the text typed.
Example: + Type“ABCD” in the <xxx> text box.

Z@ NOTE

Draws attention to information that is essential for understanding the operation and/or features of the
product.

A TIP

Gives additional information to complement the present topic and/or describe terms used in this
document.

G\ See Also

Gives reference locations for further information on the topic.

on of Displays

(1) Some of the representations of product displays shown in this manual may be exaggerated,
simplified, or partially omitted for reasons of convenience when explaining them.

(2) Figures and illustrations representing the controller’ s displays may differ from the real displaysin
regard to the position and/or indicated characters (upper-case or lower-case, for example), to the

extent that they do not impair a correct understanding of the functions and the proper operation and

monitoring of the system.



Notices

m Regarding This Instruction Manual

(1) This manua should be passed on to the end user. Keep at least one extra copy of the manual in a
safe place.

(2) Read this manua carefully to gain a thorough understanding of how to operate this product before
you start using it.

(3) This manual is intended to describe the functions of this product. Y okogawa Electric Corporation
(hereinafter simply referred to as Y okogawa) does not guarantee that these functions are suited to
the particular purpose of the user.

(4) Under absolutely no circumstance may the contents of this manual, in part or in whole, be tran-
scribed or copied without permission.

(5) The contents of this manual are subject to change without prior notice.

(6) Every effort has been made to ensure accuracy in the preparation of this manual. Should any
errors or omissions come to your attention however, please contact your nearest Y okogawa
representative or our sales office.

m Regarding Protection, Safety, and Prohibition Against Unauthorized M odification

(1) In order to protect the product and the system controlled by it against damage and ensure its safe
use, make sure that al of the instructions and precautions relating to safety contained in this
document are strictly adhered to. Y okogawa does not guarantee safety if products are not handled
according to these instructions.

(2) The following safety symbols are used on the product and/or in this manual.

e Symbols Used on the Product and in This Manual

AN

CAUTION

This symbol on the product indicates that the operator must refer to an explanation in the instruction
manual to avoid the risk of injury or death of personnel or damage to the instrument. The manual
describes how the operator should exercise specia care to avoid electrical shock or other dangers that
may result in injury or loss of life.

D

Protective Grounding Terminal
This symbol indicates that the terminal must be connected to ground prior to operating the equipment.

L

Functional Grounding Terminal

This symbol indicates that the terminal must be connected to ground prior to operating the equipment.

IM 5G1A11-01E



e Symbol Used in This Manual Only

A WARNING

Indicates that operating the hardware or software in this manner may damage it or lead to system
failure.

m Force Majeure

IM 5G1A11-01E

(1) Y okogawa does not make any warranties regarding the product except those mentioned in the
WARRANTY provided separately.

(2) Y okogawa assumes no liability to any party for any loss or damage, direct or indirect, caused by
the use or any unpredictable defect of the product.

(3) Be sure to use the spare parts approved by Y okogawa when replacing parts or consumables.

(4) Modification of the product is strictly prohibited.

(5) This software may be used with one specified computer only. You must purchase another copy of
the software for use on each additional computer.

(6) Copying this software for purposes other than backup is strictly prohibited.

(7) Store the floppy disk(s) (original medium or media) containing this software in a secure place.

(8) Reverse engineering such as the disassembly or decompilation of software is strictly prohibited.

(9) No portion of the software supplied by Y okogawa may be transferred, exchanged, leased or sublet
for use by any third party without the prior permission of Y okogawa.
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Chapter 1 Overview

1. Overview

This chapter first explains what custom computation is and then introduces the tool used to configure
these computations and the model and suffix codes of the US1000 controller models to which the tool
applies.

This chapter also discusses the system requirements that must be met to be able to use the LL1200
tool and shows external views of the dedicated adapter and cable.

1.1 Function Overview of the LL 1200 Tool

The LL1200 tool is designed to run on a persona computer connected to the US1000 controller. You
can set a variety of functions for the US1000 controller from the personal computer. Inversely, you
can read the settings from the US1000 controller.

In addition to these operations, you can set the various parameters of the US1000. This particular
function is the same as the one offered by Model LL1100 PC-based Parameters Setting Tool, another
tool used with the US1000 controller. This manual does not therefore discuss this function in particu-
lar. When you use this function in your practical applications, refer to the Model LL1100 PC-based
Parameters Setting Tool instruction manual (supplied together with this manual).

O
Uploading from/downloading
to US1000 controller L é

(One-to-one communication) Mouse

Notebook PC

US1000 controller )
Custom computations

Reading from/saving
to disks

Custom displays

— Saving to/reading from disks ————

Hard disk
Floppy disk

The LL1200 tool is designed to run under Windows 95/98/2000/XP or Windows NT 4.0. For details
on how to use the personal computer and Windows software, see their respective instruction manuals.

Figure1.1.1 Conceptual View of LL1200 Tool

IM 5G1A11-01E 1-1



1-2

The US1000 controller comes with built-in control functions and various controller modes (US
modes) that provide different 1/0 computing functions. These modes are designed to support their
respective control applications. From these choices, you can choose one that best meets your applica-
tion needs.

In some control applications, however, you may want to execute special computations based upon
specific input data or have a contact output of a specific data item in a specific control sequence. To
be able to meet these needs, the US1000 controller provides a separate controller mode with which
you can freely program your own computations. Computing functions available in these modes are
referred to as custom computations.

Custom computations allow you to perform a variety of calculations based on input and output signals.
These calculations include not only the four arithmetic operations and logical operations but also ten-
segment linear approximations, temperature and humidity computations, temperature-based correction
coefficient computations, pressure-based correction coefficient computations, and so on.

For example, you can use the four arithmetic operations to apply the desired type of correction to
input signals, or use a logical operation to program a sequencing process that works between input and
output contacts.

Custom computations are configured using the given methods of block connection, as shown in
Figures 1.1.2 and 1.1.3.

------ (Flowrate ){Temperature)---{_Pressure )--{Contact input 1)-(Contact input 2){Contact input 3)-

Temperature-based m
flowrate correction
v v AND
| Fluid pressure correction |

| square-root computation |

A

|| Control and computing section ||

A/M switching

Figure 1.1.2 Custom Computations Applied to Input Signals

“ Control and computing section H ‘Alarm 1H Alarm ZH Alarm 3H Alarm 4H Alarm SHAIarm 6‘
v YVYyY YVvvy
‘ Control output processing ‘ mﬂ mﬂ
A 4 v A\ 4
------------------------ o oo (ool G

Figure 1.1.3 Custom Computations Applied to Output Signals
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When custom computations are in use, you can aso freely configure the operation displays of the
US1000 controller to suit your desired view. This function is designed so that you can choose from
the preset menus the types of data items, the sequence in which the data items are shown, and the
conditions required to show them on the PV and SV digital displays of the US1000 controller. The
displays thus configured are referred to as custom displays.

Normally, the term “custom computing function” is used to include both the custom computation and
custom display functions.




1.2 Operating Environment of the LL 1200 Tool and Wir-

ing Specifications

m System Requirements

* Personal computer: An IBM PC/AT compatible computer with either Microsoft Windows 95/98/
2000/XP or Windows NT 4.0 operating software.
» Operating system:

Version
Up to R1.02 R1.03 RL.04 or later

Windows95 v v N/A

WindowsNT4.0 (Service Pack3) v v N;

Windows98 N/A v v

Windows2000 Professional (Service Pack4 or more) N/A v v

WindowsXP Professional (Service Pack1) N/A N/A v

WindowsXP Home Edition (Service Pack1) N/A N/A v
» CPU: 300 MHz Pentium processor or superior is recommended.
* Main memory: 16 MB or more is recommended for Windows 95.

64 MB or more is recommended for Windows NT 4.0.
128 MB or more is recommended for Windows 98/2000 or Windows XP.
» Hard disk
Memory space required to store the tool’s programs: 9 MB or more
Memory space required to store the parameter data: 2 MB or more
* CRT display
800 x 600 pixels or superior
Should be capable of handling at least 256 colors.
Smaller fonts should be used.
RS-232C communication ports: One channel.
Version R1.04 or later : select from COM1 to COM 16.
Up to version R1.03 : select from COM1 to COM4.
With 9-pin D-Sub connector for PC-compatible model.
» 3.5-inch floppy drive: Necessary.
* Printer: As necessary; A4-size printer, compatible with Windows 95/98/2000/XP and
Windows NT 4.0

m Dedicated Adapter

e Communication method
US1000: Optical, contactless, bidirectional serial communication
Personal computer: RS-232C half-duplex communication using the dedicated cable
e Power supply: Two AAA-size batteries or external power source
Use of an external power source is recommended for tuning over a prolonged time period.
e Battery life: Approximately 50 hours (when the adapter is continuously operated on akaline
batteries)
e Specifications of external power source
e Should comply with EIAJ RC-6705.
Input ratings: 5V DC/50 mA
(Purchase a commercialy available plug and AC adapter for the external power source.)
e Ambient temperature range: 0 to 50°C
e Ambient humidity range: 20 to 90%RH (non-condensing)
e Transport and storage conditions: -25 to 70°C, 5 to 95%RH (non-condensing)
e Dust- and water-proof construction: Not applied.
e Standards: Complies with the CE Mark system (EMC standard only)
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A WARNING

The dedicated adapter is not waterproof. Do not use the adapter in locations that are likely to be
exposed to splashes of water or other liquids.

unit : mm(inch)

36 (1.42)
< — .
-
i
72.(2.85) 42 (1.66)
2.8 |45.5(1.80 US1000 12/(0.47) =
©.10) 3le
— E
] . %
s )
32 e
" e :
Il
Il
CABLE i —
=T ¥ &
i —~ 0l
by N dg
/

Figure 1.2.1 External View of the Dedicated Adapter

unit : mm(inch)

Mate Plug
15 <  — 1 |- D'DIA
D' DIA
2.1
o (0.08)
-— o5 5.5 DIA
(0.37) (0.22)
(EIAY)

Figure 1.2.2 External View of the External Power Inlet on the Dedicated Adapter

m Dedicated Cable
Cable with 9-pin D-Sub connector for IBM PC/AT-compatible models: 3-m long

unit : mm(inch)

) I <lIE

About 3000 (118.1)

To adapter

PC/AT compatible machine

Figure 1.2.3 External View of the Dedicated Cable
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1.3 Model and Suffix Codes of Applicable US1000 Con-

troller Models

The US1000 controller models alowing for custom computations are as follows.

Model and Suffix Code Combination

Description

Enhanced model of digital indicating controller without communication function

US1000-11
US1000-11/A10 Enhanced model of digital indicating controller with communication function
US1000-21 Position-proportional model of digital indicating controller without communication function

US1000-21/A10

Position-proportional model of digital indicating controller with communication function

When using custom computations for any of these controller models, set the controller mode

(US mode) to “21.”

& See Also

“What are the Controller Modes (US Modes)?’ in Chapter 2, “Controller Modes (US Modes)” of the
USI1000 Digital Indicating Controller-Functions instruction manual (IM 5D1A01-02E).

1-6
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Chapter 2 Setup

2. Setup

This chapter explains how to set up the hardware and software necessary to work with the LL1200
tool.

2.1 Installing the LL 1200 Tool

Z@ NOTE

Before installing the tool, quit all running applications.

When using Windows 2000 or XP :

Log on using the user name of Administrators group.

The program does not start normally if the user name not belonging to the Administrators group is
used for logging on.

(1) Insert Disk 1 of the LL1200 tool into the floppy drive.

(2) From the Start menu of Windows, choose <Run . . .>. Type the name of the floppy drive
as \Setup.exe and click the <OK> button.

(3) To continue, follow the instructions given in each dialog box.

Copying initialization files...

(These files will he removed if setup is cancelled)

——

Setup
Please insert the disk labeled:
‘Drisk. 2" intar drive A

Cancel |

Figure2.1.1 Window for Installation Operations

When installation is complete, the <LL1200> option is registered with the <Programs> command in
the <Start> menu.

IM 5G1A11-01E 2-1



m L L1200 File Package and Files of Information on Configured Custom Computations
The LL1200 package files comprise a set of the files that are needed to run the LL1200 tool, the

A

installation program, sample files, help files, and so on.

NOTE

The file names should contain no more than 16 half-byte al phanumeric characters, and their extensions

should be as shown in the following tables.

e || 1200 Package Files

When the installation of the LL1200 tool is complete, the folders in the following table are set up.

Folder Name File
us Package files (those other than the sample files)
US\SAMPLE Samplefiles (******** 15r)
US\USER Uw f”%(********.lm’ ********.1&, ********.lq)’ ********J_ep and ********.CS/)
e Sample Files

The sample files contain information on custom computations in the I/O blocks of controller modes

(US modes) 1 to 15.

Sample File File Name
Controller mode (US mode) 1: Sample file for single-loop control USM01.1SC
Controller mode (US mode) 2: Sample file for cascade primary-loop control USMO02.1SC
Controller mode (US mode) 3: Sample file for cascade secondary-loop control USM03.1SC
Controller mode (US mode) 4: Sample file for cascade control USM04.1SC
Controller mode (US mode) 5: Sample file for loop control for backup USMO05.1SC
Controller mode (US mode) 6: Sample file for loop control with PV switching USMO06.1SC
Controller mode (US mode) 7: Sample file for loop control with PV auto-selector USM07.1SC
Controller mode (US mode) 8: Sample file for loop control with PV-hold function UsSM08.1SC
Controller mode (US mode) 11: Sample file for dual-loop control USM11.1SC
Controller mode (US mode) 12: Sample file for temperature and humidity control USM12.1SC
Controller mode (US mode) 13: Sample file for cascade control with two universal inputs USM13.1SC
Controller mode (US mode) 14: Sample file for loop control with PV switching and two universal inputs USM14.1SC
Controller mode (US mode) 15: Samplefile for loop control with PV auto-selector and two universal inputs | USM15.1SC

o User Files
The user files contain information on user-created custom computations.

Type of User File File Name
Datafile for custom computations and displays xrEXXXXX ] SC
Results of comparison between custom-computation data (text file) FRkkkRRE lec
Parameter datafile FREEFIIR op
Results of comparison between parameter data (text file) FrxkkkRx lep
Data for printouts (CSV-format file) FRXXXXXX CSV

IM 5G1A11-01E
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e Help Files
Type of Help File File Name
Parameters setting tool help PARA . .hip
Custom computation building tool help CUST.hip
Description of D-registers and |-relays DREG.hlp
Description of module information MODUL.hlp




2.2 Uninstalling the LL 1200 Tool

(1) Double-click the <Add/Remove Programs> icon in the Control Panel menu of Windows.

2-4

(2) Choose <LL1200>, and then click the <Add/Remove . . .> button.
(3) To continue, follow the instructions given in each dialog box.

Add/Remove Programs Properties

IrstallUrirestall IWindows Setupl Startup Diskl

Toinstall & news program from a floppy disk or CO-ROM
drive, click [nstall
P

Inztall...

The following zoftware can be automatically removed by
windows. Toremove a program of to modify itz installed
components, select it from the list and click

Add/Remave.

Microzoft Office 97, Standard Edition
Pro Shareware Wersion 3.12 - 32 Bit

m cormnputation Buildine

| Paint Shap

Add/Remove... |

0k | Cancel | Apply |

Figure2.2.1

Dialog Box for Uninstallation Operations
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Chapter 2 Setup

2.3 Connecting the US1000 Controller to the Personal
Computer

IM 5G1A11-01E

The US1000 controller can be connected to a personal computer in two ways; using either the optical
communication interface on the controller’s front panel or the RS-485 communication terminal on the
rear pand (if the US1000 controller has the “/A10” option).

This section discusses the way the US1000 controller is connected to the personal computer using the
optical communication interface.

Connect the controller to the computer either before or after you configure the custom computations.
See Section 3.2, “Flow of Working with the LL1200 Tool,” for more information.

See Also

Chapter 1, “Setup,” in the US1000 Digital Indicating Controller-Communication Functions instruction
manual (IM 5D1A01-10E), for details on how to wire the US1000 controller using the RS-485
communication terminal.

NOTE

The dedicated adapter has an internal switch (located where the adapter comes into contact with the
US1000 controller). Exercise care to avoid breaking the switch when attaching the adapter onto the
US1000 controller. Installing the adapter in place automatically turns on the switch, causing the
batteries to discharge even if no communication is done. If you have no immediate plan to communi-
cate, keep the adapter removed from the US1000 controller.

WARNING

When using an external power source, take care to ensure that the polarities of the AC adapter are
correct. Do not apply power from the AC adapter in excess of the power ratings of the dedicated
adapter. Either of these cases may result in damage to the controller.

Dedicated Adapter
(Optical/electrical
signal converter)

Controller

‘ Dedicated cable

/ Personal computer

To RS-232C
terminals

Figure2.3.1 Connection of the US1000 Controller to the Personal Computer using the
Optical Communication Interface




Follow the steps below to connect the dedicated adapter to the US1000 controller.

(1) Wire the dedicated adapter to the RS-232C communication port on the personal computer using the
dedicated cable.

Dedicated Cable

Power supply plug

Figure 2.3.2 Connection of the Dedicated Cable to the Dedicated Adapter

(2) Hang the dedicated adapter on the top notches of the US1000 controller, as shown in Figure 2.3.3.
(3) Push the adapter on to the controller’s front panel so it is securely fixed.

ﬁ NOTE

Communication is not possible if the dedicated adapter on the US1000 controller is not horizontally
aligned in the correct position. Install the adapter in an upright position on the US1000 controller.

Notch

Figure 2.3.3 Installation of the Dedicated Adapter

2-6 IM 5G1A11-01E



Chapter 3 Using the LL 1200 T ool

3. Using the LL1200 Tool

This chapter explains how to use the LL1200 tool. Be sure to read this chapter before you proceed
any further.

3.1 Starting and Exiting the Tool

3.1.1 Startingthe Tool

(1) From the Start menu of Windows, choose <Programs>, then <L L1200>.
(2) The LL1200 tool starts up and the following dialog box appears.

 LL1200 - [NewFile] =10
File[E] Communication[C] Background Color Setting  Help(H]
0w 2| 58] @
Tool Selection
Ok |
" Parameters Setting Tool
= Custom Computation Building T ook
[Starts Custom Computation Building T ool [7/29/98 [2:44 PM 4

Figure3.1.1 Dialog Box that Appears When the LL 1200 Tool Starts Up

IM 5G1A11-01E 3-1



3.1.2 Exiting the Tool

(1) From the LL1200 tool menus, choose <File>, then <Exit>.

(2) The following message box appears.
To save the data of your current work, click the <Y es> button and save the file.
If the data need not be saved, click the <No> button.

Custom Computation Configuration

@ Do you want to save the zetting data?

Figure 3.1.2 [Exit LL1200 Tool] Message Box
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3.2 Flow of Working with the LL 1200 Tool

Figure 3.2.1 shows the flow of work for configuring custom computations and displays.

| Startup of LL1200 tool |

See the Model LL1100 PC-based
Parameters Setting Tool instruction
manual (IM 5G1A01-01E)

Parameter setting

Custom computation or
parameter setting?

Configuration of custom computations (Section 4.1)

Uploading data from US1000 controller?
Opening user file?
Opening sample file?
Creating new file?

(Creating new file) (Opening sample file) (Opening user file) (Uploading data from
US1000 controller)

(Subsection 7.3.1) (Section 2.3)

(__open a sample file ) (Connect the US1000 controlle?
to a personal computer

(Subsection 7.3.1) (Section 8.1)

v (Section 4.1) v ( Open a user file of > (Upload custom-computation date>
(speciy the suffix code and controller type > custom computations from the US1000 controller

\4 A 4 A

(Modifying custom computations)

<
<

Y
(Configure the custom computations) ~ (Chapter 4)

Configuring custom
displays?
Yes (Modifying custom displays)

<
<

y
(configure the custom displays )  (Chapter 5)

>

A
C Save data in the user file ) (Subsection 7.3.2)

nnect th 1000 controller
<Co ect the US100 0 e) (Section 2.3)

to the personal computer

Download data to the .
( US1000 controller ) (Section 8.2)

C Set parameters. ) (Chapter 10)

C Print (if necessary) ) (Chapter 9)

Check the custom computatio
monitor/custom displays

r) (Chapter 11)

(Modify)

\4

Modify

| End of work |

Figure 3.2.1 Flow of Work for Configuring US1000 Functions Using the L L1200 Tool
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3.3 Dialog Boxes and Tool Menus

Figures 3.3.1 and 3.3.2 show how the dialog boxes and tool menus are organized within the LL 1200

tool.

Toolbar

[ Tool menus

§ L1200 - [NewFile]
File(F]

Communication[C]

Backgroung

olor Setting  Help(H)

NEEEETE

" Parameters Setting Toal

% (Custol

m Computation Building T ook

0K |

Tool Selection

[Starts Eusts/ /omputation Building Tool:

[7723/98

[Z45 PM

4

Tool Selection

New/Modification

Status bar

New File I

Custom computation
building tool

(Subsection 7.3.1)

|Open Sample File|’

2[ (Saggleenfile) ):

(Subsection 7.3.1)

| Open User File |'

Specify Suffix Code
and Controller Type

| Dialog boxes that appear when custom computations are configured

O

"Custom Compulatior;
Configuration Menu

J

(Section 4.2)

(Subsection 4.2.1)

1
Input Block

Y

—]

Input Block

Module Configuration
Subsection 4.2.2)
Module Setting
Subsection 4.2.3)
Setting of Input Block
Connection Assignment

(Section 4.3)

(Subsection 4.3.1)

1
Output Block

i

4

2[ Open )
(Userfile) )

(Section 8.1)

Upload from
US1000 Controller

—]

Output Block

Module Configuration
Subsection 4.3.2)
Module Setting
Subsection 4.3.3)
Setting of Output Block
Connection Assignment

(Section 4.4)

Ten-segment

Linearizer 3 and 4
P

Ten-segment

(Parameter Setting fo]

Linearizers 3 and 4

4

Upload from \
US1000 Controller)

N~/

Parameters
setting tool

Model LL1100 PC-based Parameters Setting
Tool instruction manual (IM 5G1A01-01E)

Figure 3.3.1

I

P L L L LT

l"""-"""-'-------T-'-'-'-""\

LY

(Section 4.5)

USER |
Parameters

—]

{USER Parameter
—L Definition

)

R

Custom Display
Configuration Menu

Custom Display

(Subsection 5.2.1)

Selection

{ Custom Display
Selection

(Subsection 5.2.2)

Custom Display
Switching Condition

{ Custom Display
Switching Conditions

(Section 5.3)

Security Di

| Security Definition

| Dialog boxes that appear when custom displays are configured

Paths for Moving among Dialog Boxes

N

g g g L g g g g

’
N

—m e e ea---—-—-

’
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Fil(F)

D d| 2 B4 O

Tool menus

J

z
)
=

Open

Open Sample File

Close

Save As

Compare

Information

Print

Editing |

'

Display |

[

Custom Computation(T)  Communication i)

Specify Suffix Code

Backeround Color Setting(B)

Chapter 3 Using the LL 1200 T ool

and Controller Type

Open

(User file)
Open
(Sample file)

HelptH?

hoosing any of these options
switches to the window marked
['in Figure 3.3.1.

For information on the
subsequent windows, see the

Specify Suffix Code
and Controller Type

File Information

File Information

1/0 Signal

(Chapter 9)

Setting of Print Range

»! |Custom C
Confi i

Input Block

Output Block

i
|

Ten-segment

Printer Setting

Print Preview

Input Block

Output Block

Parameter Setting for

Linearizers 3 and 4
Parameters

USER P

it

nd 4

Ten-seg
Linearizer 3 al

Display Selection

Display Switching
Condition

Custom Ct ion |

Custom Display

Security Defi

Configuration

Changing of

Custom Display
Selection

Custom Display
Switching Conditions

Security Definition

[ Specify Suffix Code

Controller Type

Start Parameters

T

i

Exit the custom computation

Setting Tool

» Download to

building tool and start the
parameters setting tool.

and Controller Type

(Chapter 10)

Download to

Communication |

US1000 Controller

Upload from

US1000 Controller

5 Upload from US1000

US1000 Controller

A

Controller

Compare with

Compare

Custom C

Monitor

Custom Data

Input Block >

i

Output Block >

Communication
Condition Setting

put Block Monitor

Output Block Monitor

the way

the windows are organized.

(Chapter 8)

(Chapter 11)

Background
Color Setting

|

»| |Custom C

»[Custom Computation

Help .

'

Figure 3.3.2

Building Tool

Description of

Building Tool

D-registers
and I-relays

Description of

Description of
e
and |-relays

[ Description of

Module Information

Module Information

Version Information

i

| Version Information

Paths for Moving among the Optionsin the Tool Menus
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4.

Chapter 4 Basic Operations for Configuring Custom Computations and Relevant Explanations

Basic Operations for Configuring Custom
Computations and Relevant Explanations

IM 5G1A11-01E

This chapter explains the procedure for configuring custom computations.

For details on the preparatory work for using the LL 1200 tool, see Chapter 2, "Setup." Likewise, for

an overview of the procedure for configuring custom computations and displays, see Chapter 3,
"Using the LL1200 Tool."

Also refer to Chapter 4, "List of Computation Modules and Their Functions,” in the Model LL1200
PC-based Custom Computation Building Tool-User's Reference instruction manual (IM 5G1A11-02E),
for detailed specifications of the computation modules.

In order to configure custom computations, you must follow the steps shown below.

e Step 1: Choosing the Way Computations Are Configured (Section 4.1)
e Step 2: Configuring Custom Computations in an Input Block (Section 4.2)
e Step 3: Configuring Custom Computations in an Output Block --------------------- (Section 4.3)
e Step 4: Setting Ten-segment Linearizers 3 and 4 Parameters (as necessary) (Section 4.4)
e Step 5: Setting USER Parameters (as necessary) (Section 4.5)

When you are finished with these steps, download the configured custom computations to the US1000

controller (see Section 8.2). Then, verify their performance by means of custom computation monitor-
ing (see Chapter 11).
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4.1 Step 1. Choosing the Way Computations Are Config-
ured

When you start the LL 1200 tool, a dialog box appears as shown in Figure 4.1.1.

 LL1200 - [NewFile] =101 %]
Fil[E] Communication[C] Background Color Setting  Help(H]
0w 2| 58] @
Tool Selection
Ok |

" Parameters Setting Toal

% ‘Custom Computation Building Tock
[Starts Custom Computation Building Tool. [7/23/38 [2:44 PM 4

Figure4.1.1 [Tool Selection] Dialog Box

Click the <Custom Computation Building Tool> option button, and then the <OK> button. The [New/
Modification] dialog box (Figure 4.1.2) appears.

New / Modification

" New File

{ Open User File

" Upload fram US1000 Cantraller

Figure4.1.2 [New/M odification] Dialog Box

IM 5G1A11-01E



Chapter 4 Basic Operations for Configuring Custom Computations and Relevant Explanations

There are four ways of configuring custom computations, as described below. Choose one of these
four ways.

A TIP

If you are configuring custom computations for the first time, it is advisable that you use a sample file.

For your information, Section 4.2, “ Step 2: Configuring Custom Computations in an Input Block,”
uses the sample file (USM01.1SC) for single-loop contral to explain all the operating procedures that
follow that particular section.

O If you are configuring a custom computation from scratch, choose <New File>.
Click the <New File> option button, then the <OK> button. The [Specify Suffix Code and
Controller Type] dialog box (Figure 4.1.3) appears.

# If you are configuring a custom computation using a user file, choose <Open User File>.
Click the <Open User File> option button, and then the <OK> button. The [Open User Fil€]
dialog box (Figure 4.1.4) appears.

O If you are configuring a custom computation using a sample file, choose <Open Sample File>.
Click the <Open Sample File> option button, and then the <OK> button. The [Open Sample Fil€]
dialog box (Figure 4.1.5) appears.

O If you are configuring a custom computation by uploading data from the US1000 controller,
choose <Upload from US1000 Controller>.
Click the <Upload from US1000 Controller> option button, and then the <OK> button. The
[Upload from US1000 Controller] dialog box (Figure 4.1.6) appears.

Z@ NOTE

When uploading custom computation information from US1000 controller, set the controller mode
(US mode) to “21.”

IM 5G1A11-01E 4-3



m [Specify Suffix Code and Controller Type] Dialog Box

4-4

If you choose <New File> in the [New/Modification] dialog box (Figure 4.1.2), the [Specify Suffix
Code and Controller Type] dialog box (Figure 4.1.3) appears. This dialog box also appears if you

choose <Open Sample File>.
In the [Specify Suffix Code and Controller Type] dialog box, click the <OK> button. The [Custom

Computation Configuration Menu] dialog box (Figure 4.1.7) appears.

Specify Suffix Code and Controller Type

Suffis Code

" U51000-1

Optional Suffix Code

" None

= /410

Controller Type
% Singleloop type
 Dualloop type

{ Cascade bype

oK |
Cancel |

Description of Controller
Type

Figure4.1.3 [Specify Suffix Code and Controller Type] Dialog Box

e Explanation of the [Specify Suffix Code and Controller Type] Option

The suffix code must be specified because the code needs to be verified when you download informa-
tion on the custom computations you configured using the LL 1200 tool, to the US1000 controller.
Likewise, the controller type must be specified because you must decide upon the desired operating
conditions for the US1000 controller.

Controller Type

Criteria for Choice

Single-loop type

The following are used:
» One PID computation
« Switching among loop-1 CAS, AUTO and MAN modes

 Switching between RUN/STOP modes

« Switching between the loop-1 Open/Close modes

Dual-loop type

Thefollowing are used:

« Two PID computations

« Switching among loop-1 CAS, AUTO and MAN modes
» Switching among loop-2 CAS, AUTO and MAN modes

« Switching between RUN/STOP modes

 Switching between the loop-1 Open/Close modes
« Switching between the loop-2 Open/Close modes

Cascade type Thefollowing are used:
« Two PID computations
« Switching between RUN/STOP modes
« Switching among the loop-1 CAS, AUTO and MAN modes
« Switching between the loop-2 Open/Close modes
NOTE

Data cannot be downloaded to US1000 controllers whose suffix codes do not match the one specified.
Check the suffix and optional suffix codes of the US1000 controller to which you download data.
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m Open User File

In the [Open User File] dialog box, choose the file you wish to use and click the <Open> button. The
[Custom Computation Configuration Menu] dialog box (Figure 4.1.7) appears.

Open Uszer File

2] %]
Laok jn: IaUSEI j gl een (EEE

File narne: |Eustom1.1sc Open I
Files of type: [Custom Computation File( Tsc] k4| Cancel |

Figure4.1.4 [Open User File] Dialog Box

m Open Sample File

IM 5G1A11-01E

In the [Open Sample File] dialog box, choose the file you wish to use and click the <Open> button.
The [Specify Suffix Code and Controller Type] dialog box (Figure 4.1.3) appears. In the dialog box,

click the <OK> button. The [Custom Computation Configuration Menu] dialog box (Figure 4.1.7)
appesrs.

Open 5ample File

Look i Ia Sample j gl
FOEMT 7o e8] LSMO7 150 ] USM15.1 52

[ USM0E15c

[#]USM11.150

[l usMIZ.15c

[#]USM1Z 150

[l UsM14.15c

21 x]

File narne: |U S0 ez Open I

Files of type:  [Custom Computation Filel* Tsc] | Cancel |

Figure 4.1.5 [Open Sample File] Dialog Box




m Upload from US1000 Controller

If you choose <Upload from the US1000 Controller> in the [New/Modification] dialog box, the

[Upload from US1000 Controller] dialog box (Figure 4.1.6) appears.

Option button —

Upload from U51000 Controller

r Communication Condition 5 etting

Serial Port

E— ]

1+ Front Terminal

" Rear Teminal

BPS[Baud rate] ISBDD 'l
PARI[Parity] I 0[0dd) hd I
r STP[Stap bit)
=1 [gl]
 OLM[D ata length)
=7 [gl:]
ADRGddresz) |1 - I

Execute |
Cancel |

N Drop-down list box

Figure4.1.6

[Upload from US1000 Controller] Dialog Box

Y ou can communicate with the US1000 controller in either of the following two ways.

e Communication Using the Front-panel Optical Interface

0
Z
O
O

00

In the [Upload from US1000 Controller] dialog box, click the <Front Terminal> option button.
From the <Serial Port> drop-down list box, select a communication port of the personal computer.
Click the <Execute> button. Data are uploaded from the US1000 controller.

When uploading is complete, the [Custom Computation Configuration Menu] dialog box (Figure
4.1.7) appears.

For the subsequent operations, see Section 4.2 and the sections/subsections that follow.

e Communication Using the RS-485 Interface

ad
Z

In the [Upload from US1000 Controller] dialog box, click the <Rear Terminal> option button.
From the <Seria Port> drop-down list box, select a communication port of the personal computer.
Then, from the <Baud Rate>, <Parity> and <Address> drop-down list boxes, choose the options of
the three communication conditions, the baud rate, parity and address. Also choose the options of
the two communication conditions, the stop bit and data length, by clicking the appropriate option
buttons in the <Stop Bit> and <Data L ength> sections.

Match the communication conditions of the US1000 controller with those of the personal com-
puter.

Click the <Execute> button. The LL 1200 tool begins uploading data from the US1000 controller.
When uploading is complete, the [Custom Computation Configuration Menu] dialog box (Figure
4.1.7) appears.

For the subsequent operations, see Section 4.2 and the sections/subsections that follow.

NOTE

If you have chosen RS-485 communication, set the communication protocol of the US1000 controller
to [PC-link Communication]. Communication is not possible if you set the protocol to [PC-link
Communication with Sum Check], [Modbus (RTU)] or [Modbus (ASCII)].
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m Custom Computation Configuration Menu
The dialog box shown below is the first to appear when you configure custom computations. For

further operations after this Custom Computation Configuration Menu dialog box, see Section 4.2 and

the sections/subsections that follow.

% Custom Computation Configuration - [USM01_1zc]
File[F] EditinglE] Display Custom Computation(T] Communication[C] Background Color Setting  Help(H]

Dl@lnl @I ﬂﬁll —@--~~~N\‘\\
orw —— -]

r Cugtom Dizplay Configuration

r Eustom,@omputation Configuration
/

Custom Display Selection |

/
Tt
§,’ Input Block

Output Block, Custom Digplay Switching Condition |

Security Definition |

1
]
]
]
]
]
]
|
[}
[}
“ Ten-zegment Linearizer 3 and 4 Parameters

\

USER Parameter ’

\
\‘\ "
[Dpens [Custom Display Sslgction] dialog box. . [7/23/98 [3:05 PM 4

<
~
Scean=-"

Options in Custom Computation Configuration Menu

Figure4.1.7 [Custom Computation Configuration Menu] Dialog Box
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4.2 Step 2: Configuring Custom Computationsin an Input
Block

The flow of work in step 2 is as follows.

This section explains the work flow using the single-loop control sample file (USM01.1SC).
Read the sample file onto your personal computer before you start this step.

Start of custom computation
configuration

A

Register computation modules

(Subsection 4.2.1)

A

Configure the inputs and parameters

of computat

ion modules

(Subsection 4.2.2)

A

Connect the input block to the control

and compu

ting section

(Subsection 4.2.3)

A

N N Y

Set the analog-input burnout prevention

function (as necessary)

(Subsection 4.2.4)

)
)
)
)

Figure4.2.1

A

End of custom computation
configuration

Flow of Work for Configuring Custom Computationsin an Input Block

Figure 4.2.2 shows the [Custom Computation Configuration Menu] dialog box used to configure
custom computations.

% Custom Computation Configuration - [USMO1_1sc]

File[E] EditinglE] Display Custom Computation[T] Communication[C]  Background Color Setting  Help[H)
D|D”|H| §| “‘Ilﬁﬂ GD|
r Cuztom Computation Configuration r Cuztom Dizplay Configuration
P Input Block I Custom Dizplay Selection |
/ﬂ/( Output Block, | Custom Dizplay Switching Condition |
Option chosen to
configure custom
computations inan Terrsegment Linearizer 3 and 4 Parameters | Security Definition |
input block
USER Parameter |
[Opens [Custom Display Selection] dialog box. [7/23/98 [3:05PM 4
Figure4.2.2 [Custom Computation Configuration Menu] Dialog Box
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421 Step 2-1: Registering Computation Modules
- Explanation

This step involves registering the computation modules you want to perform operations in an input
block, in the order they are executed. You can register a maximum of 30 computation modules.

Figure 4.2.3 shows an input block for single-loop control where a module for alogical “NOT”

operation is added. The following paragraphs explain how to add a NOT module to the diagram of an
input block for single-loop control.

Cascade or SV number selection
PV input feedforward input RIS AUTL MANL A N
(AINT) (AIN3) (DiL. st] Di2. st] DI3. st X Di4. st} DI5. st} DI6. st § DI7. st }—
1303 [5161 | [5162] [5163] [5164] [5165] [5166] [ 5167 ]
Computation module

ranked first in the
order of execution
(i.e., first-run module)

IN1 P1=0 (AIN1)

:EUCONYV | P2=0 (PV1) T
1 /' \ NOT module registered as one
’

ranked fourth in the order of

\
LY
1401 / IN1 \‘ /] execution (i.e., fourth-run module)
i 17:NOT P
\
\
LY
N

IN1 ,—4 /I
’
’

Computation module

. Input
ranked second in the S3PLINEL N Iﬂ(ﬂ s/ ~ block
order of execution ",T e pd
i.e., second-run module m@ RS Ptag
IN1 P1=2 (AIN3)
41:EUCONV | P2=0 (PV1)
| —[ 3]
Computation module | — 1405
ranked third in the L
order of execution
(i.e., third-run module)
PVIN. 1

{ . CSVIN. 1}-------------- FF )-—-{ RIS }{AUT. 1L {MAN. 1 { SV. BO){SV. B1L){SV. B2 { SV. B3 )-

<L

Control and computing section

<&

Output block

Figure 4.2.3 Addition of a NOT Module to the Diagram of an Input Block for Single-loop
Control
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- Operation: Registering the Modules

A TIP

Computation modules can be positioned anywhere within the input block. Y ou should however locate
them as close as possible to the input signals (AIN1 to AIN3 and DI1.st to DI7.st) for the input block
connected to the modules. This strategy makes wiring between module I/Os visible and simple.

O In the [Custom Computation Configuration Menu] dialog box (Figure 4.2.2), click the <Input

Block> button. The [Input Block] dialog box appears. Figure 4.2.4 illustrates the [Input Block]
dialog box for single-loop control.

% Custom Computation Configuration - [USM01_12c] - [Input Block]

':_'j‘ File[F] Editing[E] DisplayD] Custorn Computation[T] Communication[C] Background Color Setting(B]  Help(H)] = |ﬁ'|5|
Dlw”lﬂl %l I'll“l| ﬁl
A1 AIMZ2 AITS D12t -
Al o B1 = o
4TEUCONY ' 4T:EUCONY ' ;
[ 3
— S —
A2 R T
A3PLINET i : : :
2] : '

___________ -
4 »
FR] g [CSI] [ TRE TR MANT ﬁ.\um WA 2

GAIN1 GAIN_Z TRE.Z] TRF.Z 0/c [Ea7
4 »
u] | Cancel | Help |
[ [F7a1/58 [435FPM 4

Figure4.2.4 [Input Block] Dialog Box for Single-loop Control

# Inthe [Input Block] dialog box, double-click a blank box. The [Module Configuration] dialog box
(Figure 4.2.5) appears. For ease of selection, modules are classified into four types; arithmetic
operation, logical operation, special operation and special function.
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Module Configuration
Arithmetic O peration I
Loglc.:al Dperat.lon | Indexes
Special Operation |
Special Function i
Syrbal | Marmne -
T44MND AND logic
150/ 0OR logic
1E0R #0R logic
NOT logic
18:LATCH Latch
19GT Greater-than logic
20LT Legs-than logic
21:DCOUNTER Decremental counter
22:COUNTER Counter
23E0 Equalto logic
24:MEQ Mot-equalto logic
2RRANGE Range logic
SEMELAY Mialzn lanie hd

Figure 4.2.5 [Module Configuration] Dialog Box

O Click the index that contains the computation module you register.
O Double-clicking the module registers it.
Figure 4.2.6 shows an example where the <17: NOT> option in the <Logical Operation> index is

registered.
% Custom Computation Configuration - [USM01.1¢c] - [Input Block]
':_'-j‘ File[F] Editing(E] Display[D] Custom Computation[T] Communication(C]  Background Color Setting[B]  HelpH) - |ﬁ'|1|
D|W”'|ﬂ| §| "ll"l| ﬁ|
A1 AINZ AITS D125t -
A1 —uo B1 —=
41:EUCONY ’ 41:EUCONY ’
[1] 3
— N —

Indicates the registered NOT module

&2 BSTTTTTTTR Tt
FHPLINEY
[]

‘ ' ;I_I
[PviNA] [Pvin.2] [CEviMA] [CsviN.2 TRE.1 TRF.1 AN 1 EAUT.'I AN, 2

GAINT GAIN.2) TRE.Z] TRF.2 0/C 7%
1 >
] 4 | Cancel | Help |
|You can display the description of the module by clicking ar item with the right button, | T8 | 4:36 Pr ]

Figure 4.2.6 Example where a NOT Module Is Registered as the Fourth-Run Module
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A TIP

To view an explanation on the selected module, click the right mouse button in the [Module Configu-
ration] dialog box. And then click the [Module Description]. The [Custom Computation Module

Help for US1000] view appears. Figure 4.2.7 shows an explanation on a NOT module.

.2 Custom Computation Module Help for U51000
File Edit Bookmark Options Help

=] B

Qontentsl Index | Back I Frint | £ | 3 |

17: NOT (NOT Logic)

Category
Logical Cperation

Function Overview
QUT = /N1

Explanation

The module outputs the value of INT after inverting it.

Example
1=10
o=

Module Input
INT: Input 1 Single-bit flag

Module Output
OUT: NOT logic result  Single-hit flag

=

Figure4.2.7

Repeat steps # to [ to register other necessary computation modules also.

[Custom Computation Module Help for US1000] View

When you have finished registering modules, proceed to subsection 4.2.2, “Step 2-2: Configuring the

Inputs and Parameters of Computation Modules.”

4-12
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Chapter 4 Basic Operations for Configuring Custom Computations and Relevant Explanations

4.2.2 Step 2-2: Configuring the Inputs and Parameters of Computation Modules
- Explanation

Each computation module has inputs (8 maximum), parameters (4 maximum) and an output. This step
involves configuring inputs and parameters only. The results of computation provided by the output
are automatically stored, according to the module's order of execution, in the data storage area of the
US1000 controller.

Inputs (8 maximum)

Module < Pparameters

NO. XX <« (4 maximum)

P4
OUTl

Output (one)

Figure 4.2.8 Conceptual View of Module Configuration
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As was the case in the previous subsection, Figure 4.2.9 shows an input block for single-loop control
where alogical NOT operation module is added.

In this block diagram, analog input 1 (AIN1) is connected to the input of an EUCONV module ranked
first in the order of execution. Since the EUCONV module requires parameters, a constant data value
of 0 is set for both parameters P1 and P2.

For more information on the handling of P1 and P2 parameters, see Chapter 4, “List of Computation
Modules and Their Functions,” in the Model LL1200 PC-based Custom Computation Building Tool-
User’s Reference instruction manual (IM 5G1A11-02E).

The output of the EUCONV module, which is ranked first in the order of execution, is connected to
the input of the PLINE1 module which is ranked second in the order of execution. The PLINE1
module has no parameters. Analog input AIN3 is connected to the input of the EUCONV module
ranked third in the order of execution. The constant data values of 2 and O are set in parameters P1
and P2 of the EUCONV module. In addition, contact input 1 is connected to the input of the NOT
module which was registered in the previous subsection and is ranked fourth in the order of execution.

Input and parameters of EUCONV module Contact input 1 (DI1) is
connected to the input of | SV number
Cascade or the NOT module selection
PV input feedforward input RIS, AUTL MANL \
AN (AIN3) (i st{ipi2. st] Dia. st) Di4. st X Dis. st J Die. st] D17 st)-—
< 1301 > 1303 i [s161] [is162] [5163] [5164] [5165] [5166] [ 5167 ]
SINL 'p1=0 (AINL)
41:EUCONV\| P2=0 (PV1) 3 /
1 N7
1401 17:NOT
/ : -
IN1 1407
3 1 I_J > Input
: block
2
Input of PLINE1 module Iﬂ(ﬂ
Input and parameters of EUCONV module

IN1 P1=2 (AIN3
41:EUCONW| P2=0 (PV1)
3

1405
EUT) i (Crr)—(RiS)(AUT. D(UAN. D(SV. BO)(SV. BD){(SV. B2)(SV. B3)-—
{PVIN. 1) SVIN. 1 FF R/S } AUT. 1 {MAN. 1 SV. BO {SV. B1){SV. B2 SV. B3

(

Control and computing section

<L

Output block

Figure4.2.9 Contact Input 1 Connected to the Input of the NOT Module

4-14 IM 5G1A11-01E



IM 5G1A11-01E

Chapter 4 Basic Operations for Configuring Custom Computations and Relevant Explanations

- Operation: Configuring the Modules

This operation involves configuring the inputs and parameters of the computation modules.

O Inthe [Input Block] dialog box, click the module whose inputs and parameters you want to
configure. In the example shown in Figure 4.2.6, click the NOT module.

# From the tool menus, choose <Editing>, then <Connection>.
The [Module Setting] dialog box (Figure 4.2.10) appears.

Module Setting
M odule Marne TFHOT [NOT logic
Order of Execution 4

Mame Setpoint Guideline
it Mot connected

M2
IM3
M4

IM5
IMG
IN7
M3
P1

Indexes — P2
P3
P4
AlNn | DIn.stI Module Dutput D-registerl |-relay I Constant ' alue I al's |
Analog Ihput | D-reqister Cancel |

A1 1301
i::g Egg Module Dezcription |

Figure4.210 [Module Setting] Dialog Box

O Click the input from among <IN1> to <IN8> or the parameter from among <P1> to <P4>, that
need to be configured.

O Click the appropriate index.

Indexes are classified into <AINn>,<DIn.st>, <Module Output>, <D-register>, <l-relay> and
<Constant Value>.
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e Description of Indexes

Index Description Remarks

AINN AIN1: Andog Input 1 Analog input data fed to input block

AIN2: Analog Input 2
AIN3: Anaog Input 3

Din.st DI1.st: Contact Input 1 Contact input data fed to input block

DI2.st: Contact Input 2
DI3.st: Contact Input 3
Dl4.st: Contact Input 4
DI5.st: Contact Input 5
DI6.st: Contact Input 6
DI7.st: Contact Input 7

Module Output IMO1L to IMO30L (outputs of input-block computation modules) See Appendix 4, “Areas for Storing

OMO1L to OMO30L (outputs of output-block computation modules) | Data Output from Computation
Modules.”

D-Register Process data, mode data, operation parameters, setup parameters See Sections 5.3t0 5.9 in the Model

LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).

I-Relay ON/OFF status, ON status, OFF status, SVNO, PIDNO, timer flags, | See Sections 5.10 to 5.13 in the Model

power-on flags, alarm flags, etc. LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).

Constant Value Configurable range: -19999 to 30000

00

Double-clicking the appropriate input source configures the selected index.
To configure the <Constant Vaue> index, type a value in the text box, and then press the <Enter>
key. The figure below shows an example of how to configure contact input 1 <DI1.st>.

Module Setting
Module Name AFNOT [MOT logic ]
Order of Execution 4

Guideline

Mame Setpoint
Input 1 D1 st 15161

M2

I3

4

M5

ING

N7

M3

P |D Click the <DiIn.st> index

P2

P3

P4

/
AlMn Dinst |M0dule Ouatput D-legisterl I-rela_l,ll EonstantVaIueI 1] |
| Contact Input | l-relay Cancel |

5161

5162 . |
e Module Description
5164

5165

5166

5167

Figure4.211  Configuring Contact Input 1 <Dl 1.st>

+

IN

\}

Repeat steps [ to « to configure the other necessary inputs among <IN1> to <IN8> or parameters
among <P1> to <P4>.

Clicking the <OK> button closes the [Module Setting] dialog box. When the dialog box closes,
the computation modules are automatically wired according to the inputs and parameters you
configured.

Repeat steps [ to < to configure other computation modules also.
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Chapter 4 Basic Operations for Configuring Custom Computations and Relevant Explanations

When you have finished configuring the inputs and parameters of computation modules, proceed to
subsection 4.2.3, “ Step 2-3: Connecting Computation Modules to the Control and Computing Section.”

4.2.3 Step 2-3: Connecting Computation Modules to the Control and Computing Sec-
tion

- Explanation

This step involves making the settings needed to pass the results of computation to the control and
computing section after completing the module configuration and settings discussed so far.

As was the case in the previous subsection, Figure 4.2.12 shows an input block for single-loop control
where alogical NOT operation module is added.

In this block diagram, the output of the ten-segment linearizer 1 (PLINEL) module ranked second in
the order of execution is connected to the loop-1 PV input (PVIN.1). The output of the EU range
conversion (EUCONV) module ranked third in the order of execution is connected to the loop-1
cascade input (CSVIN.1). AIN3 is connected to the feedforward input (FF). In addition, the output of
the NOT module ranked fourth in the order of execution is connected to the RUN/STOP mode (R/S)
output signal.

Cascade or SV number selection
PV input feedforward input RIS AUTL MANL . A N
(AINT) ’;A|N3\ (DiL. st] Di2. st] DI3. st X D4, st} DI5. st} DI6. st § DI7. st }—
1303 [5161 | [5162] [5163] [5164] [5165] [5166] [ 5167 ]

IN1 P1=0 (AIN1)
41:EUCONV | P2=0 (PV1)

1
1401 The AIN3 input signal is passed to the FF output signal
IN1
| t
33:PLINEL > i
(2403 ]
IN1
41:EUCONV | R2=
The output from the
/—‘,\T NOT module is passed
to the R/S output signal

-

1 1405
{(PVIN. 1 )/ CSVIN. 1Jf---mmmmmmmos MAN. 1
The output from the PLINE1

module is passed to the The output from the
PVIN.1 output signal EUCONV module is passed

to the CSVIN.1 output signal

WAUT. 1 Sv. BO)(SV. BD{SV. B2)}(SV. B3)--—’

Control and computing section

<&

Output block

Figure4.2.12  Connection of the NOT Modul€'s Output to the Control and Computing
Section
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- Operation: Connecting to the Control and Computing Section

This operation involves making the settings needed to pass the results of computation in the input
block to the control and computing section.

O Inthe [Input Block] dialog box (Figure 4.2.13), click the appropriate output signal. Click <R/S> in
the example shown in Figure 4.2.13.

% Custom Computation Configuration - [USMD1.1sc] - [Input Block]
;E_.;‘ File[F] EditinglE] Displag(D] Custom Computation(T] Communication[C] Background Color SettinglB]  Help(H) = |ﬁ| |5|
Dlﬁ’vlﬂl %l "ll"l| Ql
B B I~
B1 [z C :'[)_1_"""":
A:EUCONY [ 17:NOT , '
3 [4] S i
Output signals fed by the input block -1
4 — 4
___________ T H_I: —————— ————— ~
[
fYINT CSWIM. 2] TEK.1 TRF.1 M1 AUT.1 MaN. 2] AT 2) F/S B >
[FFl TRE.Z TRF.Z) Ca51 0/C CA57) D1 [oEd—7
4 | »
Cancel | Help |
| [ ouble-clicking the position where no module has been registered opens a module configuration dialog box. | 9/24/98 | 1:50 P ]

Figure4.2.13  Output Signals Fed by the Input Block
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e Description of Output Signals Fed by the Input Block

Output Signal Fed by Input Block Description
PVIN.1 Loop-1 PV input

PVIN.2 Loop-2 PV input
CSVIN.1 Loop-1 cascade input
CSVIN.2 L oop-2 cascade input
GAIN.1 Loop-1 gain setting value
GAIN.2 Loop-2 gain setting value
TRK.1 Loop-1 tracking input
TRK.2 L oop-2 tracking input

FF Feedforward input

CAS1 Loop-1 CAS mode
AUT.1 Loop-1 AUTO mode
MAN.1 Loop-1 MAN mode
CAS2 Loop-2 CAS mode
AUT.2 Loop-2 AUTO mode
MAN.2 Loop-2 MAN mode

o/C OPEN/CLOSE mode
R/S RUN/STOP mode

TRE1 Loop-1 tracking flag
TRF.2 Loop-2 tracking flag

# From the tool menus, choose <Editing>, then <Connection>.
The [Setting of Input Block Connection Assignment] dialog box (Figure 4.2.14) appears.

Setting of Input Block Connection Assignment
Indexes Mame | Setpoint | Guideline
\ RIS RUMSSTOP switchover Di1.st 15161

AlMn | DIn.stI Module Dutput D-registerl |-relay I 0K |
Analog Input | D-reqister Cancel |
A1 1301
AlM2 1302 . .
AN 1303 Disconnection |

Figure4.2.14  [Setting of Input Block Connection Assignment] Dialog Box

O Click the appropriate index.
Indexes are classified into <AINn>,<DIn.st>, <Module Output>, <D-register>, <l-relay> and
<Constant Value>.
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e Description of Indexes

Index Description Remarks
AINN AIN1: Anaog Input 1 Analog input data fed to input block
AIN2: Analog Input 2
AIN3: Anaog Input 3
Din.st Dl1.st: Contact Input 1 Contact input data fed to input block
DI2.st: Contact Input 2
DI3.st: Contact Input 3
Dl4.st: Contact Input 4
DI5.st: Contact Input 5
DI6.st: Contact Input 6
DI7.st: Contact Input 7
Module Output IMO1L to IMO30L (outputs of input-block computation modules) See Appendix 4, “Areas for Storing
OMOLL to OMO30L (outputs of output-block computation modules) | Data Output from Computation
Modules.”
D-Register Process data, mode data, operation parameters, setup parameters See Sections 5.3 t0 5.9 in the Model
LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).
|-Relay ON/OFF status, ON status, OFF status, SVNO, PIDNO, timer flags, | See Sections5.10to 5.13 in the Model
power-on flags, alarm flags, etc. LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manua (IM 5G1A11-02E).
Constant Value Configurable range: -19999 to 30000

0 Double-clicking the appropriate input source configures the selected index.
To configure the <Constant Value> index, type a value in the text box, and then press the <Enter>
key. The figure below shows an example of how to configure <IMOA4L >, the module that is the
fourth input-block computation module to be carried out.

Indexes —\

Setting of Input Block Connection Assignment

4

Mame | Setpoint | Guideline
RIS RUNFSTOP switchaver IMO4L D1407
AINnI Dingt  Module Output I D-registerl I-relayl ok |
M odule Dutput | [1-reqgister - Cancel |
o IMO1L 14
*+ |nput Block IMOZL 1403 - . . |
IMO3L 1405 Disconnection
: 1407
" Output Block IMOSL 1403
IMOEL 1411
IMO7L

1413
|

Figure 4.2.15

Configuring <IMOA4L >, the Fourth Input-block Computation Module to Be

Carried Out

oo Clicking the <OK> button after the configuration is completed closes the [Setting of Input Block
Connection Assignment] dialog box. When the dialog box closes, the computation modules are
automatically wired according to the settings you defined.

+ Repeat steps O to « to define the connection of other necessary output signals also.
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Figure 4.2.16 shows the input block with the configuration and setting of computation modules, as
well as their connection to the control and computing block, completed.

¢ Custom Computation Configuration - [USMO1.1sc] - [Input Block]

'1:.;‘ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) = | =] |1|
D|@|H| @l "l|"l| ﬁ|
-AIN2 AIN3 D12 st IER -
| E——

B —z o

#TEUCONY ' !

3 ' '

___________

BE T AR N
| ; | : .
_>l_I

-

TRKA TRF.1 MAMN 1 AT

Sv.b0)
TRE.Z TRF.2] 0/c CAS.Z DP1 DPZ MG
4 | »
Cancel | Help |
| Clicking block output with the right button opens a dialog bo to zet connection assignment. | FAA/98 | 4:.44 P ]

Figure4.2.16  Registration of a NOT Module in the Diagram of an Input Block for Single-
loop Control (Finished View)
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Step 2-4: Setting the Analog-input Burnout Function

- Explanation

The US1000 controller has a function designed to switch the output of aloop in use to the preset
value in the event of an A/D conversion failure or analog-input burnout. This function is configured
in the following step.

To use the function, determine which output signal among PV1, PV2, CSV1 and CSV2 should be
coupled with signals coming in through the AIN1, AIN2 and AIN3 inputs.

In the example shown in the [Connection of Analog Input Burnout Information] dialog box (Figure
4.2.17), AIN1 is coupled with PVIN.1 and AIN3 with CSV.1. This configuration switches the loop-1
MV output value to the preset one if a burnout occurs at either the AIN1 or AIN3 input.

Connection of Analog Input Burnout Information

| oK |
Cancel |

=

IM1

=
=
o

[l

P2

o3|

Cav2

NN N
LI
BN

r Description

‘when a burnout occurs ta the analog input line of the contral loop, the US1000 controller switches
itz MY autput for that contral loop to a preset value.

'ou can zet the connection between analog inputs and P, CS%n [n=1.2] from thiz dialog bow.
Thiz getting allows to switch the output for the control loop to a preset value upon an analog input
burmout.

: Connected
I:‘ : Disconnected

Figure4.2.17  [Connection of Analog Input Burnout Information] Dialog Box

- Operation

0 The[Connection of Analog Input Burnout Information] dialog box appears when you finish
configuring custom computations in the [Input Block] dialog box and click the <OK> button.
If you do not need to set any analog-input burnout information, simply click the <OK> button.

#Z In the [Connection of Analog Input Burnout Information] dialog box, click the appropriate blank
box. A check mark (O0) appearsin the box. The setting is complete if the box shows a check
mark.

O When the setting is complete, click the <OK> button. The display returns to the [Custom Compu-
tation Configuration Menu] dialog box (Figure 4.2.2).

If you also want to configure custom computations in the output block after you finish configuring the
input-block custom computations, proceed to the next section.
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4.3 Step 3: Configuring Custom Computationsin an Out-
put Block

The flow of work in step 3 is as follows.

Start of custom computation
configuration

A
( Register computation modules ) (Subsection 4.3.1)

A
( Configure the inputs and parameters ) (Subsection 4.3.2)

of computation modules

A
< Connect the computation modules' > (Subsection 4.3.3)

outputs with the output signals

A

End of custom computation
configuration

Figure4.3.1 Flow of Work for Configuring Custom Computationsin an Output Block

Figure 4.3.2 shows the [Custom Computation Configuration Menu] dialog box used to configure
custom computations.

% Custom Computation Configuration - [USM01_1sc]
Fil=(E] Editing[E] Display Custom Computation(T]  Communication(C] Background Color Setting  Help(H)

D|w|el & 54| o

r Custom Computation Configuration r Custom Dizplay Configuration
| Input Block, | Custom Display Selection |
/ Output Block, | Custom Display Switching Condition |

]

Option chosen to
configure custom
computations in an
output block

Ten-zegment Linearizer 3 and 4 Parameters | Security Definition |

USER Parameter |

[ Dpens [Custom Display Selection] dialog box. [7/29/98 [3:05FPM 4

Figure 4.3.2 [Custom Computation Configuration Menu] Dialog Box
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431 Step 3-1: Registering Computation Modules

- Explanation

This step involves registering the computation modules you want to perform operations in an output
block, in the order they are executed. You can register a maximum of 30 computation modules.

ﬁ NOTE

It is recommended that the output blocks included in the US mode of the US1000 be used as they are.
The output selection modules listed below can be used to select the output type using the output
selection parameter (MVS1 or MV S2). If you make any change to the way an output selection
module is connected, the output in question may fail to function correctly.

Available output selection modules: OUTSEL1, OUTSEL11, OUTSEL12, OUTSEL 13, OUTSEL2
and OUTSEL21

Z@ NOTE

When applying time-proportional PID computation, do not alow the computation to be carried out
between the output selection module and an output signal (OUT1A, OUT2A, OUTIR or OUTZ2R).

Figure 4.3.3 shows an output block for single-loop control where alogical OR operation module is
added. The following paragraphs explain how to add an OR module to the diagram of an output block
for single-loop control.

Input block

<L

Control and computing section

These signals are automatically connected
according to the setting in the MV output selection
parameter (MVS1 setup parameter)

N

------- {MV. 1)--HMV. ]:)--4CMV. ]}--{ RET1){ RET2)

The OUTSEL1, OUTSEL11, OUTSEL12 and OUTSEL13 modules
must always be used together as a set when you use the MV output
as a time-proportional output or heating/cooling output

[1505] [1507| [1509]| [1511] [1512]

| 1 —

h 4 A,

Computation module ’4 IN1 IN4 IN5 IN6 IN7
ranked first in the ’ | OR module registered as one 1
order of execution 46:0UTSELL ranked sixth in the order of execution .
(i.e., first-run module) \DIT (i.e., sixth-run module) >Output
m(y INT block
(ALO11)(ALO12)(ALO13)(ALO14) 3:CONST
5690| (5691 |5693 :
3 47:0UTSEL11 48:0UTSEL12 49:0UTSEL13 - 5
Computation module o~
ranked second in the 2 3 4 S

_order of execution
(i.e., second-run module)

Computation module
ranked third in the
order of execution

(i.e., third-run module)

Figure 4.3.3
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7 |INLIN2 IN3IN4|
15:0R '

Computation module
ranked fourth in the
oorder of execution

(i.e., fourth-run module)

Computation module
ranked sixth in the
order of execution
(i.e., sixth-run module)

Computation module
ranked fifth in the
order of execution
(i.e., fifth-run module)

--------------- D BB

Addition of an OR Module to the Diagram of an Output Block for Single-loop
Control
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- Operation: Registering the Modules

A TIP

Computation modules can be positioned anywhere within the output block. Y ou should however locate
them as close as possible to the output signals (PV.1, PV.2, CSV.1, CSV.2, MV.1, MV.2, HMV .1,
HMV.2, CMV.1, CMV.2, RET1, RET2 and RET3) for the output block connected to the modules.

This strategy makes wiring between module I/Os visible and simple.

O In the [Custom Computation Configuration Menu] dialog box (Figure 4.3.2), click the <Output
Block> button. The [Output Block] dialog box appears. Figure 4.3.4 illustrates the [Output Block]
dialog box for single-loop control.

¢ Custom Computation Configuration - [USMO1.1sc] - [Output Block]
'1:.;‘ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) _|ﬁl|1|
D|W"r|ﬂ| @l "l|"l| ﬁ|
- -ESV.1 WY1 HAW1 k1 RET1 CSW.2) =
-3 = {55
i ' i ' i -
4 3
I B <
Lo
TIT
[ EE CE
48:0UTSEL12 46:0UTSELT 43:0UTSELT3
3] 1 [4]
S — J—J
ALO11 ALD1E
) e nEn [UTTH e ] -
4 »
Cancel | Help |
[ [7/21/98 [4:45 PM i
Figure 4.3.4 [Output Block] Dialog Box for Single-loop Control

# In the [Output Block] dialog box, double-click a blank box. The [Module Configuration] dialog
box (Figure 4.3.5) appears. For ease of selection, modules are classified into four types; arithmetic

operation, logical operation, specia operation and special function.

IM 5G1A11-01E
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Module Configuration
Avithmetic Operation I
I Logical Operation
_ ) i —Indexes
Special Dperation I
Special Function =
| Symbol | Mame -
T14:AMND AND logic
OF logic
16:=0R #0R logic
17:NOT MOT logic
18:LATCH Latch
19.GT Greater-than logic
2007 Lezs-than logic
21:DCOUNTER Decremental counter —
Z2.COUNTER Counter
23EQ Equalto logic
24:NEQ Mot-equal-to logic
25:RAMGE Fange logic
ICMEL AN Mialan lonic d

Figure 4.3.5 [Module Configuration] Dialog Box

O Click the index that contains the computation module you register.
O Double-clicking the module registers it.
Figure 4.3.6 shows an example where the <15: OR> option in the <Logical Operation> index is

registered.
¢ Custom Computation Configuration - [USM01.13sc] - [Output Block]
':'-_-“ File[F] EditinglE] DisplayD] Custom Computation[T]  Communication[C]  Background Color SettinglB]  Help[H) - |ﬁ| |1|
D|W”r|ﬂ| @l "l|"l| ﬁ|
1 -H Al -EMV.1 RET1 CSW.2) .2 HHW.2) |~
1:5 I o T
: 1 : I : 1
\ ! ' ' ' ' -
: _ Ll_l
I T -
aLo14
TIT
EE CE DE
4E:0UTSEL 45:.0UTSEL13 15:0R
1 [4] [¢]
— J—J
Indicates the registered OR module
AL011 ALD1Z ALO13 ALO14
D I EG B b2 b3 bed o=
‘ | »
Cancel | Help |
|Y0u can dizplay the description of the madule by clicking an item with the right button, | 7431498 | 4:45 P y

Figure 4.3.6 Example where an OR Module I's Registered as the Sixth-run Module
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A TIP

IM 5G1A11-01E

To view an explanation on the selected module, click the right mouse button in the [Module Configu-
ration] dialog box. And then click the [Module Description]. The [Custom Computation Module
Help for US1000] view appears. Figure 4.3.7 shows an explanation on an OR module.

% Custom Computation Module Help for US1000 [ _ O] x|
File Edit Bookmark Options Help
Qontentsl Index | Back I Print | Ets | ) |

15: OR (OR Logic)

Category
Logical Operation

Function Overview
QOUT = INTANZANZ-ANA

Explanation
The module outputs the OR logic for IN1T to N4,

Example
1=1.0.0.1
Module Input
INT: Input 1 Single-bit flag
INZ: Imput 2 Single-bit flag
IN3: Input 3 Single-bit flag
IN4: Input 4 Single-bit flag

Module Cutput
OUT: OR logic result Single-bit flag

Figure 4.3.7 [Custom Computation Module Help for US1000] View

Repeat steps # to [ to register the other necessary computation modules also.

When you have finished registering modules, proceed to subsection 4.3.2, “Step 3-2: Configuring the
Inputs and Parameters of Computation Modules.”
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4.3.2 Step 3-2: Configuring the Inputs and Parameters of Computation Modules
- Explanation

Each computation module has inputs (8 maximum), parameters (4 maximum) and an output. This step
involves configuring inputs and parameters only. The results of computation provided by the output
are automatically stored, according to the modul€e's order of execution, in the data storage area of the
US1000 controller.

Inputs (8 maximum)

INll INZl INSl
P1

Module < Parameters

NO. XX < (4 maximum)

P4
OUTl

Output (one)

Figure 4.3.8 Conceptual View of Module Configuration
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As was the case in the previous subsection, Figure 4.3.9 shows an output block for single-loop control
where a logical OR operation module is added.

In this block diagram, the MV.1, HMV.1, CMV.1 RET1, RET2 and RET3 control and computing
signals are connected to the inputs of an OUTSEL 1 module ranked first in the order of execution.
This module has no parameters. The OUTSEL11, OUTSEL 12 and OUTSEL 13 modules, which are
ranked second, third and fourth in the order of execution, respectively, have neither inputs nor param-
eters. The constant value “1” is coupled with the input of the CONST module ranked fifth in the
order of execution. In addition, the output statuses of alarms 1 to 4 are coupled with the inputs of the
OR module which was registered in the previous subsection and is ranked sixth in the order of

execution.
Input block
Control and computing section
The OUTSEL1, OUTSEL11, OUTSEL12 and OUTSEL13 modules
These signals are automatically connected must always be used together as a set when you use the MV output
according to the setting in the MV output selection as a time-proportional output or heating/cooling output

parameter (MVS1 setup parameter)

RET3

1513

> ﬂ
\—L The output statuses of alarms

|
¥ ¥ A

1 to 4 are coupled with the inputs
of an OR module

/ IN1 IN4 IN5 IN6 IN7
I .
46:0UTSELL \/

_____ Output
______________ >
e S 3 block
[1601] -7 (ALO11)(ALO12) (ALO13)(ALO14) ™~ >3A£\(‘31NST
47:0UTSELU 48:0UTSEL12 49:0UTSEL13 ( se89] [s600] [s601] [s693] 1 [5]
a 5] [ |

[ze07]

---------------------- QU QU - QU (€D (00D (D)D) (@D~

Figure 4.3.9 Coupling of the Output Statuses of Alarms 1 to 4 with the Inputs of an OR
Module
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- Operation: Configuring the Modules

This operation involves configuring the inputs and parameters of the computation modules.

O Inthe [Output Block] dialog box, click the module whose inputs and parameters you want to
configure. In the example shown in Figure 4.3.6, click the OR module.

# From the tool menus, choose <Editing>, then <Connection>.
The [Module Setting] dialog box (Figure 4.3.10) appears.

Module Setting
Module M ame 15:0R [OR logic )
Order of Execution g

Mame Setpoint Guideline

g Mot connected
M2 Input 2 Mot connected
M3 Input 3 Mot connected
M4 Input 4 Mot connected
IMa
MG
INT
IMa
F1
P2

Indexes
\| P3

P4

AlNn | Dilrst I Module Output D-registerl I-rela_l,ll Constant ¥ alue I 0K |
Ainalog Input | [ -reqister Cancel |

AlM1 13M

AIM2 1302 . |
AIN3 1303 Module Description

Figure4.3.10 [Module Setting] Dialog Box

O Click the input from among <IN1> to <IN8> or the parameter from among <P1> to <P4>, that
needs to be configured.

O Click the appropriate index.
Indexes are classified into <AINn>,<DIn.st>, <Module Output>, <D-register>, <I-relay> and
<Constant Value>.
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e Description of Indexes

Index Description Remarks

AINN AIN1: Anaog Input 1 Analog input data fed to input block
AIN2: Analog Input 2
AIN3: Anaog Input 3

Din.st DI1.st: Contact Input 1 Contact input data fed to input block
DI2.st: Contact Input 2
DI3.st: Contact Input 3
Dl4.st: Contact Input 4
DI5.st: Contact Input 5
DI6.st: Contact Input 6
DI7.st: Contact Input 7

Module Output IMO1L to IMO30L (outputs of input-block computation modules) See Appendix 4, “Areas for Storing
OMOLL to OMO30L (outputs of output-block computation modules) | Data Output from Computation
Modules.”

D-Register Process data, mode data, operation parameters, setup parameters See Sections 5.3 t0 5.9 in the Model
LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).

|-Relay ON/OFF status, ON status, OFF status, SVNO, PIDNO, timer flags, | See Sections5.10 to 5.13 in the Model
power-on flags, alarm flags, etc. LL1200 PC-based Custom Computation
Building Tool—User’s Reference

instruction manual (IM 5G1A11-02E).

Constant Value Configurable range: -19999 to 30000

oo Double-clicking the appropriate input source configures the selected index.
To configure the <Constant Vaue> index, type a value in the text box, and then press the <Enter>
key. The figure below shows an example of how to configure <ALO11> to <ALO14>, alarm
outputs 1 to 4.

Maodule M ame 15:0R [OR lagic ]
Order of Execution [
Mame | Setpaint | Guideline
1M1 Input 1 ALOT 15689

M2 Input 2
M3 Input 3
IN4
INE
INT
INg

ALO12 15690
ALO13 15691

Input 4

| O Click the <I-relay> index |

=K1
O Click <Timer, Power-on and Alarm

Indexes —\ Flags>
.

AlMn I Dlnst I Muodule DMD-register |-relay I Conztant Yalue I Ok |

ITimer flag, power-on flag, alarm i J |-relay M ame | |-relay ;I Cancel |
Drop-down list

5EE6
5693
|-relay H

5687 - |
Fraa Module Descrption
5637 _l;l
4
——{ O Click<ALO11> |

oot |
Figure4.3.11  Configuring <ALO11> to <ALO14>, Alarm Outputs1to 4

+ Repeat steps [ to « to configure the other necessary inputs among <IN1>to <IN8> or parameters
among <P1> to <P4>.

Clicking the <OK> button closes the [Module Setting] dialog box. When the dialog box closes,
the computation modules are automatically wired according to the inputs and parameters you
configured.

Repeat steps 0 to < to configure other computation modules also.

IN

\}
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When you have finished configuring the inputs and parameters of computation modules, proceed to
subsection 4.3.3, “ Step 3-3: Connecting Computation Modules to Output Signals.”

4.3.3 Step 3-3: Connecting Computation Modules to Output Signals

4-32

- Explanation

This step involves making the settings needed to pass the results of computation to the output signals
after completing the module configuration and setting discussed so far.

As was the case in the previous subsection, Figure 4.3.12 shows an output block for single-loop
control where alogical OR operation module is added.

In this block diagram, the outputs of the OUTSEL1, OUTSEL11, OUTSEL 12 and OUTSEL 13
modules, which are ranked first, second, third and fourth in the order of execution, are connected to
OUTI1R, OUT1A, OUT2A and OUTZ2R signals, respectively. The output of the CONST module
ranked fifth in the order of execution is connected to the DO7 signal. In addition, the output of the
OR module ranked sixth in the order of execution is connected to the DO1 signal.

Input block

<L

Control and computing section

The OUTSEL1, OUTSEL11, OUTSEL12 and OUTSEL13 modules
must always be used together as a set when you use the MV output
as a time-proportional output or heating/cooling output

..................... (V. T)--EV- DGV - (RETL)(RET2) (RET3)

[1505] [1507] [1509| [1511] [1512] 1513
ALO13
5691
I
/ IN1 IN3 IN4 IN5 IN6 IN7
46:0UTSEL1
,T >_Output
m(y NI block
(ALO11)(ALO12) (ALO13)(ALO14) >S'CONST
5689 | |5690 | [5691| 5693 '
47:OUTSEL11 48:0UTSEL12 49:0UTSEL13 ,?
] B ] Fl—\_’lil—‘ o
EM IN1IN2 IN3IN4
15:0R
The output from the OR
1613 module is passed to the
DOL1 signal
A A Y
@D -G - OB\~ 65 @D Ee)

Figure4.3.12  Connection of the OR Module’'s Output to an Output Signal

IM 5G1A11-01E



IM 5G1A11-01E

Chapter 4 Basic Operations for Configuring Custom Computations and Relevant Explanations

- Operation: Connecting to Output Signals

This operation involves making the settings needed to pass the results of computation in the output
block to output signals.

O Inthe [Output Block] dialog box (Figure 4.3.13), click the appropriate output signal.

% Custom Computation Configuration - [USMO1.12c] - [Output Block]

':‘_:‘ Filz[F] EditinglE] DisplayD] Custom Computation(T]  Communication[C]  Eackground Color Setting(B] - Help[H] = |ﬁ'|5|
D|w”'|ﬂ| @l I'll"'ll Q|
1 1] || RET1 Csv.2) M. 2] Hif.2
| 1
-3 5 0
1 I 1 I 1 1 -
1 ! 1 ! 1 !
: | _>lJ
I |
: &LMI:;.S‘
ALO14 ALMllz:.st
ALO13 ALM11st |
111 L1l
EE [¥3] DE
4E:0UTSELT 45:.0UTSEL13 15:0R
1 [4] [&]
— I—l
Output signals fed by the output block
| — ] ALO11 aL01z
(o= OUTTE mE o B3
: -
ok | Cancel | Helrl—/_/
| Double-clicking the pozition where no module has been registered opens a module setting dialog box. | 8/3/98 | 1:29 PM ]

Figure4.3.13  Output Signals Fed by the Output Block

e Description of Output Signals Fed by the Output Block

Output Signal Fed by Output Block Description
OUT1A Analog output 1 (current/voltage pulse)
OUT2A Analog output 2 (current/voltage pulse)
OUT3A Analog output 3 (voltage)

OUTIR MV 1 relay output

OUT2R MV 2 relay output

DO1 Contact output 1 (relay)

DO2 Contact output 2 (relay)

DO3 Contact output 3 (relay)

DO4 Contact output 4 (open collector)

DO5 Contact output 5 (open collector)

DO6 Contact output 6 (open collector)

DO7 Contact output 7 (open collector)
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# From the tool menus, choose <Editing>, then <Connection>.
The [Setting of Output Block Connection Assignment] dialog box (Figure 4.3.14) appears.

Setting of Output Block Connection Assignment [ =}
Indexes Mame | Setpoint | Guideline
\ Do Contact output 1 ALOT1 15684
AlNn I Dlrvst I Module 0utput D-registerl I-rela_l,ll 0K |
Analog Input | [ -register Cancel |
AlN1 13
AlNZ2 1302 . .
AING 1303 Disconnection |

Figure 4.3.14

[Setting of Output Block Connection Assignment] Dialog Box

O Click the appropriate index.
Indexes are classified into <AINn>, <DIn.st>, <Module Output>, <D-register>, <I-relay> and
<Constant Value>.

e Description of Indexes

Index Description Remarks
AINN AIN1: Analog Input 1 Analog input data fed to input block
AIN2: Anaog Input 2
AIN3: Analog Input 3
Din.st DI1.st: Contact Input 1 Contact input data fed to input block
DI2.st: Contact Input 2
DI3.st: Contact Input 3
Dl4.st: Contact Input 4
DI5.st: Contact Input 5
DI6.st: Contact Input 6
DI7.st: Contact Input 7
Module Output IMOLL to IMQO30L (outputs of input-block computation modules) See Appendix 4, “Areas for Storing
OMOLIL to OMO30L (outputs of output-block computation modules) | Data Output from Computation
Modules.”
D-Register Process data, mode data, operation parameters, setup parameters See Sections 5.3 to 5.9 in the Model
LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).
|-Relay ON/OFF status, ON status, OFF status, SVNO, PIDNO, timer flags, | See Sections5.10 to 5.13 in the Model
power-on flags, alarm flags, etc. LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manua (IM 5G1A11-02E).
Constant Value Configurable range: -19999 to 30000
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O Double-clicking the appropriate input source configures the selected index.
To configure the <Constant Vaue> index, type a value in the text box, and then press the <Enter>

key. The figure below shows an example of how to configure <OMOG6L >, the sixth output-block
computation module to be carried out.

Setting of Output Block Connection Agsignment
Indexes Mame | Setpoint | Guideline
\ oo Contact output 1 OMOBL 01611

A|Nh| Dlnst  Module Output | D-registerl I-rela_lrll n]. |

fodule Dutput | [-register - Cancel |
1601

1603 - . .

1E05 Disconnection |

1607
1603

1611

1813 hd
| »

Figure4.3.15 Configuring <OMO6L >, the Sixth Output-block Computation Module to Be
Carried Out

" Input Black

% Output Black

oo Clicking the <OK> button after the configuration is completed closes the [Setting of Output Block
Connection Assignment] dialog box. When the dialog box closes, the computation modules are
automatically wired according to the settings you defined.

+ Repeat steps [ to « to define the connection of other necessary output signals also.

Figure 4.3.16 shows the output block with the configuration and setting of computation modules, as
well as their connection to the output signals, completed.

% Custom Computation Configuration - [USMO1.12c] - [Output Block]

':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) = | ﬁ'lﬂ
D|W”|E| ﬁl "ll"ll ﬁ|
1 -HMV.'I -CMV.'I RET1 CSY.2 Y. 2] Hb. 2] | &
-3 i 1
1 ' ' ' ' 1
! , ! , ! ,
. 1 . I . I hd
4 | »
| l : f #1018 -

aL1s

AL015

111

EE [

4E:0UTSEL 45:0UTSEL13

1 [4]

[

[ED)| OUTIR

Cancel | Help |

| Clicking black autput with the right button opens a dialog box to zet connection assignment. | FIAS98 | 4:49 PH ]

Figure4.3.16  Registration of an OR Module with the Diagram of an Output Block for Single-
loop Control (Finished View)

Now, you have finished configuring custom computations in a output block.
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4.4 Step 4: Configuring the Parameters of Ten-segment
Linearizers 3 and 4 (as necessary)

The settings of the parameters of ten-segment linearizers 3 and 4 can be used only if the ten-segment
linearizers 3 and 4 (PLINE3 and PLINE4) modules are registered in an input or output block. Since
these functions are designed for exclusive use with custom computations, the available unit of compu-
tation is “ABS0 (-19999 to 30000, with the maximum span of 30000)” only.

¥ Custom Computation Configuration - [USMO01.1sc]
File(F] EditinglE] Display Custom Computation[T]  CommunicationC] Background Calor Setting  Help(H)

D|=|dl S| 54 o

— Custom Computation Configuration r Custom Dizplay Configuration
| Irput Block, I Custorn Dizplay Selection |
Output Block | Custorn Dizplay Switching Condition |
Ten-zegment Linearizer 3 and 4 Parameters | Security Definition |
i
/‘( USER Parameter |
Option chosen to
configure the parameters

of ten-segment
linearizers 3 and 4

3 [Custom Display Selection] dialog box. | 7/29/98 | 3:05 PM ]

Figure4.4.1 [Custom Computation Configuration Menu] Dialog Box
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- Operation

Parameter Setting for Ten-segment Linearizer 3 and 4

n=3 n=4 ok |
Cancel |

nx1{Ten-segment linearizer input 13
nY1{Ten-segment linearizer output 13
nx2{Ten-segment linearizer input 23
nX¥2{Ten-segment linearizer output 23
nx3{Ten-segment linearizer input 3)
nX¥3{Ten-segment linearizer output 33
nxd{Ten-segment linearizer input 4)
nX¥4{Ten-segment linearizer output 43
nxa{Ten-segment linearizer input 5)
nX¥8{Ten-segment linearizer output 53
nxG{Ten-segment linearizer input 6)
n¥E{Ten-segment linearizer output 63
nxf(Ten-segment linearizer input 73
nYT{Ten-segment linearizer output 73
nxg{Ten-segment linearizer input 8)
hn¥8{Ten-segment linearizer output 83
nx3{Ten-segment linearizer input 9
hY9{Ten-segment linearizer output 93
n¥10{Ten-segment linearizer input 10}
ny¥10{Ten-segment linearizer output 10)
nx¥11{Ten-segment linearizer input 11}
ny¥11(Ten-segment linearizer output 113

oo oo oo o000 o000 oo oo ooooolo
o R e e Y e e e e R e e e e e e e e e e e R e O e e e
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45 Step 5: Configuring USER Parameter s (as necessary)

¥ Custom Computation Configuration - [USM01._1sc]

File[E] Editing[E] Display Custom Computation(T]  Communication(C)

B ackground Color Setting  HelpH)

D|=|al S| =548 &

r Cuztom Computation Configuration

‘ Input Block

r Cuztom Display Configuration

Custom Dizplay Selection |

Olutput Block

Custom Display Switching Condition |

Terrzegment Linearizer 3 and 4 Parameters

Security Definition |

USER Parameter

_~

|

=i

Option chosen to configure [stom Display 5 election] dislog box.

[7/29/38 [3:05PM y

USER parameters

g QoG roMeCHiEx

- Operation

USER Parameters Definition

Set point Unit
U1 {USER parameter 1) 01 ZEUPY1 hd
UZ{USER parameter 2) 0 1ZEUPY ]
UZ{USER parameter 3) 0 1:ABS0 hd
U4{USER parameter 4) 0 Mot define ]
US{USER parameter 5) 0 Mot define hd
UB{USER parameter ) 0 Mot define ]
UT{USER parameter 7} 0 Mot define hd
US{USER parameter 8) 0 Mot define -

I |
ol |

Cancel
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Unit Description
% % datatype
ABSO Absolute-vale data without decimal point
ABS1 Absolute-vale data with one decimal place
ABS2 Absolute-vale data with two decimal places
ABS3 Absolute-vale data with three decimal places
AB3 Absolute-vale data with four decimal places
EU(AIN1) Engineering unit of AIN1 range
EUS(AIN1) Engineering-unit span of AIN1 range
EU(AIN2) Engineering unit of AIN2 range
EUS(AIN2) Engineering-unit span of AIN2 range
EU(AIN3) Engineering unit of AIN3 range
EUS(AIN3) Engineering-unit span of AIN3 range
EU(PV1) Engineering unit of PV1 range
EUS(PV1) Engineering-unit span of PV1 range
EU(PV2) Engineering unit of PV2 range
EUS(PV2) Engineering-unit span of PV2 range
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Analog Input Setting

5 elect SMP[control period Drefault: 200ms

[SMP{Control periad) |200ms -] Carcal |
ANcel

n=1 | n=2
Ty Fr Analog input type] 41: 1,000 to 50005 > [+t 1000¢0 50007 ~1
ONIn[Analog irput unit] - -
BHn[Mawirnurn value of analog mput range] 5.000 5.000
ELn[Mmn walue of analog mput range) 1000 1000
SDPn[ Analog irput decitnal point position) | LI e LI
SHn[Marirnurm value of analog rput scale) 100.0 100.0
ELn[Mmiraurm walue of analog mput scale] oo no
P.DPn[PV decirnal pomt position] L e LI
P.RHn[M asitrurm value of PV range) 100.0
P.lITLn[Mm'rmum walue of PV range) IU.D -
A 3

68 Prigpag ifotzaniesga

ameter Setting

- - 0K |
Setpoint Uit
DO1[0ZER pararreter 1) oo 12E0FV1)
2(USEE parameter 2) 00 1ZENEVY) Cancel |
D3[DZER pararmeter 3] L] 1ABS0
U4[DZEE pararmeter 4] -
US[UZEE pararreter 5] -
DE[DZER pararneter ) -
O7F[DZER pararrieter 7] -
DE[DZER pararrieter 8] -

4-40 IM 5G1A11-01E



Chapter 4 Basic Operations for Configuring Custom Computations and Relevant Explanations

PV input 1 PV input 2
EU range conversion EU range conversion
(EUCONV) (EUCONV)
IN1 IN2

di U1: PV upper limit for PV switching (default: O; unit: EU (PV1))
Qi U2: PV lower limit for PV switching (default: 0; unit: EU (PV1))
4—& U3: Switching method (default: 0; unit: ABSO)

PV switching
(SELECT2)

v

Ten-segment
linearizer 1
(PLINE1)

v

See Also
Irdcaing Gorrdle-FuUrdiarsirsudionman d (M D1IAQLTE)
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Chapter 5 Badc Operationsfor Configuring Custom Displays and Relevant Explanations

Basic Operations for Configuring Custom
Displays and Relevant Explanations

IM 5G1A11-01E

This chapter explains the procedure for configuring custom displays.

For details on how to prepare the LL1200 tool for use, see Chapter 2, “Setup.” For an overview of the

procedure for configuring custom computations and displays, see Chapter 3, “Using the LL1200
Tool.”

Also refer to Chapter 6, “ Specifications of Custom Display Functions,” in the Model LL1200 PC-
based Custom Computation Building Tool—User’ s Reference instruction manual (IM 5G1A11-02E),
for details on the available displays and the data items they show.

In order to configure custom displays, you must follow the steps shown below.

e Step 1: Choosing the Method of Custom Display Configuration

(if no custom computations are configured yet) (Section 5.1)
e Step 2: Choosing the Custom Display(s) (Section 5.2.1)
e Step 3: Setting Conditions Necessary to Switch to Custom Displays ---------- (Section 5.2.2)
e Step 4: Defining the Security Function (as necessary) (Section 5.3)

When you finish configuring custom computations and displays, download the created data to the
US1000 controller (see Section 8.2). Then, verify their performance using the custom computation
monitor (see Chapter 11).
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5.1 Step 1. Choosing the Method of Custom Display Con-
figuration

If you have configured custom computations already, refer to Section 5.2 and
subsequent subsections/paragraphs.

If you are configuring custom displays and no custom computations have been configured yet, follow
the instructions below to retrieve the [Custom Display Configuration Menu] dialog box.

When you start the LL 1200 tool, a dialog box appears as shown in Figure 5.1.1.

¢ LL1200 - [NewFile] =] E=H
File[F] Communication[C] Background Color Setting  Help(H]

Dl S 4t 8

Tool Selection
[l |

" Parameters Setting Tool

£+ (Custom Computation Building Tock

[Starts Custom Computation Building T ool [7/23/38 [2:44 PM ]

Figure5.1.1 [Tool Selection] Dialog Box

Click the <Custom Computation Building Tool> option button, and then the <OK> button. The [New/
Modification] dialog box (Figure 5.1.2) appears.

Mew / Modification

oK |

" New File

{ Open User File

" Upload fram US1000 Cantraller

Figure5.1.2 [New/M odification] Dialog Box
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There are four ways of configuring custom displays, as described below. Choose one of these four
ways.

A TIP

If you are configuring custom displays for the first time, it is advisable that you use a sample file.

Section 5.2, “ Step 2: Configuring Custom Displays,” uses a sample file to explain all the operating
procedures in that section.

O If you are configuring a custom display from scratch, choose <New File>.
Click the <New File> option button, then the <OK> button. The [Specify Suffix Code and
Controller Type] dialog box (Figure 5.1.3) appears.

# If you are configuring a custom display using a user file, choose <Open User File>.
Click the <Open User File> option button, then the <OK> button. The [Open User File] dialog
box (Figure 5.1.4) appears.

O If you are configuring a custom display using a sample file, choose <Open Sample File>.
Click the <Open Sample File> option button, then the <OK> button. The [Open Sample File]
dialog box (Figure 5.1.5) appears.

O If you are configuring a custom display by uploading data from the US1000 controller, choose
<Upload from US1000 Controller>.
Click the <Upload from US1000 Controller> option button, then the <OK> button. The [Upload
from US1000 Controller] dialog box (Figure 5.1.6) appears.

Z@ NOTE

When uploading custom computation information from US1000 controller, set the controller mode
(US mode) to “21.”
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m [Specify Suffix Code and Controller Type] Dialog Box

If you choose <New File> in the [New/Modification] dialog box (Figure 5.1.2), the [Specify Suffix
Code and Controller Type] dialog box (Figure 5.1.3) appears. This dialog box also appears if you
choose <Open Sample File>.

In the [Specify Suffix Code and Controller Type] dialog box, click the <OK> button. The [Custom
Display Configuration Menu] dialog box (Figure 5.1.7) appears.

Specify Suffix Code and Controller Type

Suffix Code ———————— ~ Optional Suffix Code——————— ~Controller Type

ak. |
" None % Single-loop type
Cancel |

115100021 = /a0 ¢ Dualloop type

Description of Contraller
(" Cascade type Type

Figure5.1.3 [Specify Suffix Code and Controller Type] Dialog Box

e Explanation of the [Specify Suffix Code and Controller Type] Dialog Box
The suffix code must be specified because the code needs to be verified when you download informa-
tion on the custom computations you configured using the LL 1200 tool, to the US1000 controller.

Likewise, the controller type must be specified because you must decide upon the desired operating
conditions for the US1000 controller.

Controller Type Selection Criteria

Single-loop type The following are used:

« One PID computation

« Switching between loop-1 CAS, AUTO and MAN modes
* Switching between RUN/STOP modes

« Switching between loop-1 Open/Close modes

Dual-loop type The following are used:

» Two PID computations

» Switching between loop-1 CAS, AUTO and MAN modes
« Switching between loop-2 CAS, AUTO and MAN modes
 Switching between RUN/STOP modes

« Switching between loop-1 Open/Close modes

« Switching between loop-2 Open/Close modes

Cascade type The following are used:

» Two PID computations

 Switching between RUN/STOP modes

« Switching between loop-1 CAS, AUTO and MAN modes
 Switching between loop-2 Open/Close modes

ﬁ NOTE

5-4

Data cannot be downloaded to US1000 controllers whose suffix codes do not match the one you
specified.

Check the suffix and optional suffix codes of the US1000 controller to which you want to download
data.
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m Open User File

In the [Open User File] dialog box, choose the file you want to use and click the <Open> button. The
[Custom Display Configuration Menu] dialog box (Figure 5.1.7) appears.

Open Uszer File

2] %]
Laok jn: IaUSEI j gl een (EEE

File narne: |Eustom1.1sc Open I
Files of type: [Custom Computation File( Tsc] k4| Cancel |

Figure5.1.4 [Open User File] Dialog Box
m Open Sample File

In the [Open Sample File] dialog box, choose the file you want to use and click the <Open> button.
The [Specify Suffix Code and Controller Type] dialog box (Figure 5.1.3) appears. In the dialog box,
click the <OK> button. The [Custom Display Configuration Menu] dialog box (Figure 5.1.7) appears.

Open 5ample File

IaSampIe j gl
i (o8] LISMO7 150 ] USM15.15c

] USM0E 156

[l USM1T 15c

[#]USM1Z.150

[l UsMI315c

[#]USM14.150

21 x]

File hamne: IU SMOT 1 sz Open I
Files of type: |Custom Computation File[*. 1sc) j Cancel |

Figure5.1.5 [Open Sample File] Dialog Box
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m Upload from US1000 Controller
If you choose <Upload from US1000 Controller> in the [New/Modification] dialog box, the [Upload
from US1000 Controller] dialog box (Figure 5.1.6) appears.

Upload from U51000 Controller
r Communication Condition Setting
Erecute |
Option button — Seial o
Cancel |
& Front Terminal ¢ Rear Terminal
EPS(Baud rate] [500 -] Drop-down list box
PARI[Parity] I 0(0dd) hd l
r STP(Stop bit)
«1 2
~ OLM[D ata length)
“7 [ ]
ADRAddress] I‘I VI

Figure5.1.6 [Upload from US1000 Controller] Dialog Box

Y ou can communicate with the US1000 controller in either of the following two ways.

e Communication Using the Front-panel Optical Interface

O In the [Upload from US1000 Controller] dialog box, click the <Front Terminal> option button.

# From the <Seria Port> drop-down list box, select a communication port of the personal computer.
O Click the <Execute> button. Data are uploaded from the US1000 controller.

O When uploading is complete, the [Custom Display Configuration Menu] dialog box (Figure 5.1.7)

appesars.
oo For the subsequent operations, see Section 5.2 and the sections/subsections that follow.

e Communication Using the RS-485 Interface

O Inthe [Upload from US1000 Controller] dialog box, click the <Rear Terminal> option button.

# From the <Serial Port> drop-down list box, select a communication port of the personal computer.
Then, from the <Baud Rate>, <Parity> and <Address> drop-down list boxes, choose the options of
the three communication conditions, the baud rate, parity and address. Also choose the options of
the two communication conditions, the stop bit and data length, by clicking the appropriate option
buttons in the <Stop bit> and <Data Length> sections.

Match the communication conditions of the US1000 controller with those of the personal com-
puter.

O Click the <Execute> button. The LL1200 tool begins uploading data from the US1000 controller.

0 When uploading is complete, the [Custom Display Configuration Menu] dialog box (Figure 5.1.7)

appears.
oo For the subsequent operations, see Section 5.2 and the sections/subsections that follow.

NOTE

If you have chosen RS-485 communication, set the communication protocol of the US1000 controller
to [PC-link Communication]. Communication is not possible if you set the protocol to [PC-link
Communication with Sum Check], [Modbus (RTU)] or [Modbus (ASCII)].
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Chapter 5 Badc Operationsfor Configuring Custom Displays and Relevant Explanations

m Custom Display Configuration Menu
The dialog box shown below is the first to appear when you configure custom Display. For further
operations after this Custom Display Configuration Menu dialog box, see Section 5.2 and subsections

that follow.
¥ Custom Computation Configuration - [USM01_1sc]
File[F] EditinglE] Display Custom Computation(T] Communication[C] Background Color Setting  Help(H]
D|B“‘|H| §| "~‘I|ﬁl| ®|
/”" \\\\
r Custom Computation Configuration r Eustom Displg Configuration ‘\
’
,/ \\
H ,I \
‘ Input Black 1) Custom Dizplay Selection \‘ |
’ \
14
\
H \
! H
Output Block. | 'l Custom Display 5 witching Condition : |
1
Y ]
\ ]
\ ’
\ /
Ten-zegment Linearizer 3 and 4 Parameters | AN Security Definition J |
S, 72
<3 Vi
td
\\\\ "’f
S~ -
USER Parameter il PR L -
[ Opers [Custom Display Selection] dialog box. / [7729/98 [2:05 PM y

Options in Custom Display
Configuration menu

Figure5.1.7 [Custom Display Configuration Menu] Dialog Box

5-7
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5.2 Step 2: Configuring Custom Displays

5-8

The flow of work in step 2 is as follows.

This section explains the work flow using the single-loop control sample file (USM01.1SC).

Read the sample file onto your personal computer before you start this step.

Start of custom
display configuration

h 4

Choose the custom display

(Subsection 5.2.1)

h 4

Set the conditions necessary to
switch to the custom display

(Subsection 5.2.2)

A

End of custom
display configuration

Figure5.2.1

Flow of Work for Configuring Custom Displays

Figure 5.2.2 shows the [Custom Display Configuration Menu] dialog box used to configure custom

displays.

% Custom Computation Configuration - [USM01.1sc]

File[F] EditinglE] Display Custom Computation(T]  Communication[C]  Background Color Setting  Help(H]

D=l S <84 o

 Cugtom Computation Configuration

~ Custam DisplauEeffigma
Lstam IfD'@U: guration

‘ Input Block.

Custom Dizplay Selection

Output Block

Ten-zegment Linearizer 3 and 4 Parameters

USER Parameter

| Openz [Custom Digplay Selection] dialog box.

[7723/98

Figure5.2.2

Options chosen to configure
custom displays

[Custom Display Configuration Menu] Dialog Box
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Chapter 5 Badc Operationsfor Configuring Custom Displays and Relevant Explanations

521 Step 2-1. Choosing the Custom Display
- Explanation

Two built-in custom displays, the PV1 & SV1 display and PV1 & MV1 display, are available for
single-loop control, as shown in Figure 5.2.3.

This step explains the procedure for registering the Loop-1 Alarm display as an additional display for
single-loop control.

Power-on

|

| PV1& SV1Display | | PV1&MV1 Display |
EH | PV input readout | PV input readout
=11 l__|MV output readout
o SV readout 100 \|(The MV indicator lamp is lit)
00 . 00 0
- DISP key - =
DISP )key
Figure5.2.3 Displays for Single-loop Control
[PV1 & SV1 Display| [PV1 & MV1 Display] Loop-1 Alarm Display
(7= =Py input readout ([ PV input readout [ Code of loop-1 alarm

This shows that

Ty alarms 1 and 3 are
active

MV output readout

(The MV indicator
lamp is lit)
— : —l

feled 00

0 0

- DISP )key BT DISP Jkey 3
i!VAWAQ J

N SV &
— S =SV readout | —

100 100

NEEEREE
DEREEEE |

][] [ IR

©1
©1
|

&
N Z)

2

2

oW
o

=]

g
.EH
s

<

Same display as
that for the previous
alarm

Figure5.24 Addition of Loop-1 Alarm Display to the Displays for Single-loop Control
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- Operation

O In the [Custom Display Configuration Menu] dialog box (Figure 5.2.2), click the <Custom Display
Selection> button. The [Custom Display Selection] dialog box appears. Figure 5.2.5 illustrates the
choices of custom displays for single-loop control.

¥ Custom Computation Configuration - [USM01.1sc]
File[F] EditinglE] Displap Custom Computation(T] Communication[C] Background Color Setting  Help(H]

Dlw|d| S 58 o

Custom Display Selection

Operation Dis...

-MY1-

LISER Displa
LLALM
| -NO.— ]

Custorn Display |

Display Condition

|»

Custom
Display 1

Custom
Display 2

Custom
Display 3

Always display

Always display

il

oK
Cancel

Help

Setting of Dizplay
Characters

i

| Diouble clicking a figure among custom display alternatives will zet the display. ;

[7725/38

[4E2 PH

A

Figure5.25

Click here |

Choices of Custom Displays for Single-loop Control

# Inthe [Custom Display Selection] dialog box (Figure 5.2.5), click the <Custom Display Selection>
cell in the <Custom Display 3> section of the rightmost box.
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Chapter 5 Badc Operationsfor Configuring Custom Displays and Relevant Explanations

O In the same dialog box, double-click <Loop-1 Alarm Display>—L1.ALM—in the <User Display>
list box positioned second from the left. <Loop-1 Alarm Display> is registered with the Custom
Display 3 section (Figure 5.2.6).

¥ Custom Computation Configuration - [USM01_1sc]
File[F] EditinglE] Display Custom Computation[T] CommunicationC] Background Color Setting  Help(H)

D|w|d| S| 4 o

Custom Display Selection E

peration Dis... i Custorn Display | Digplay Condition
Always display

|»

i

0K

Canecel

Custom
Display 1

Help

il
Setting of Display
Characters

Always display

=Y 1-
LLLALLL O Double-click here -
Always display ]
2 [TLALM |
[ -NO.- |
Custom -
Display
2 | -
[You can delete a registered custom display with the DEL key. [7/239/98 [4.53PM 4

| O The display is registered here |

Figure5.2.6 Registration of <Loop-1 Alarm Display> in the Custom Display 3 Section
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The default is “Always display.”
The “Display when Close” and “Display when Open” options are selectable only if the controller

mode is cascade-type.

% Custom Computation Configuration - [USM01_1:c]
Fil(F] EditinglE] Display Custom Computation(T] Communication(C] Background Color Setting  Help(H]

Next, set the display conditions. Click the Display Conditions drop-down list box (Figure 5.2.7).

D|w|u| S| 5t @

Custom Digplay Selection

peration Dis...

Custorm Display | Display Condition

[l s

I»

milan

Custam
Dizplay 1

milan

Custom
Display 2

2

2

Custom
Display 3

Always display

Always display

il

L1ALM
[ -NO.- ]

.DisplaywhenClose

Cancel

Help

Setting of Dizplay
Characters

[

Click here

[*Vou can delete a registered custom display with the DEL key. |DiSp|a\,-' when Open ~ [454PM #
Figure5.2.7 Display Conditions Set for Loop-1 Alarm Display
Display Condition Description
Always display The custom display isaways visible.
Display when Close The custom display is visible only when the CLOSE mode is selected for the OPEN/CLOSE Mode
operation parameter.
Display when Open The custom display is visible only when the OPEN mode is selected for the OPEN/CLOSE Mode
operation parameter.

oo Click the <OK> button. The [Custom Display Selection] dialog box closes.
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Chapter 5 Badc Operationsfor Configuring Custom Displays and Relevant Explanations

m Text Setting

The dialog box shown in Figure 5.2.8 appears if you click the <Setting of Display Characters> button
in the [Custom Display Selection] dialog box.

Y ou will need to use the <Setting of Display Characters> button when you register the DISP1 or
DISP2 user display as the custom display. The DISP1 and DISP2 displays are available only if you
register the DISP1 and DISP2 modules in an input or output block.

Setting Character of DISP1.2 Display

Characters shown on PV digital display u] 4 |

CISP1 DISP1
Cancel |
DIsP2 DISF2

Figure5.2.8 [Setting Character of DISP1, 2 Displays] Dialog Box

G\ See Also

Chapter 4, “List of Computation Modules and Their Functions,” in the Model LL1200 PC-based
Custom Computation Building Tool-User’s Reference instruction manual (IM 5G1A11-02E), for an
example of the DISP1 or DISP2 display.”

Step 2-1, “Choosing the Custom Display,” is now complete.

When you finish selecting the custom displays, proceed to subsection 5.2.2, “Step 2-2: Setting Condi-
tions Needed to Switch to Custom Displays.”
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522 Step 2-2: Setting Conditions Needed to Switch to Custom Displays
- Explanation

Y ou can preset the desired conditions for the custom displays registered in the previous subsection so
that those displays are switched to when the selected conditions become true. To achieve this, you
must specify a custom display for each switching condition. You can set two or more conditions at
the same time for a single custom display.

Power-on

|

[PV1 & SV1 Display| [PV1 & MV1 Display] Loop-1 Alarm Display
= (7= PV input readout :
MV output readout

(The MV indicator

lamp is lit) ['M |
[a]

=

—_—

oo 0 DI}
DISP |key

Code of loop-1 alarm

=1— PV input readout

SV SV
(1] I TSV readout L S—

100 100

This shows that

Ty alarms 1 and 3 are
active

00

EE K PR
DEREEEE &

—_—
000
0
1 DISP )key -

[T

9

2

oW
g
’EH

WA

Same display as
that for the previous
alarm

This display is visible if the following condition is true. This display is visible if the following condition is true.
« A change is made to MV1 by manipulating the < and * Aloop-1 alarm is raised
> keys when the operation display for loop 1 is active
and the controller is in the MAN1 mode

N\

This display is visible if one of the following conditions is true.

« A change is made to SV1 by manipulating the A and
V keys when the operation display for loop 1 is active

« The AT1 parameter is enabled when the operation display
for loop 1 is active

« The power is turned on

Figure5.2.9 Switching Conditions when Loop-1 Alarm Display Is Added to the Displays for
Single-loop Control
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- Operation

O Inthe [Custom Display Configuration Menu] dialog box (Figure 5.2.2), click the <Custom Display
Switching Condition> button. The [Custom Display Switching Condition] dialog box (Figure
5.2.10) appears.

¥ Custom Computation Configuration - [USMO1.13c]

File[E] Editing[E] Display Custom Computation[T] Communication[C]  Background Color Setting  Help(H)

Dl Sl 4t »

Custom Display Switching Condition

|/Fn@\ Custom Display Switching Condition ) N 0K |
5v1 change hy Up,Down K atloop-1 operation display Custorm Display 1
AT1 started at loop-1 display Custorm Display 1 Cancel |
Custhm Sv1 change by Up,Down keys at an operation display in CLOSE statug
Dishlay T1 started in CLOSE status
1 W32 change by Up Down keys at an operation display in OPEMN statug

A2 started in OPEM status

2 change by Up Down keys at loop-2 operation display
2 started at loop-2 display

2 change by =, = keys in CLOSE status and MAMNT mode
2 change by =, = keys in OPEN status and MAMNT mode
1 change by =, = keys at loop-1 display in MANT mode
2 change by =, = keys at loop-2 display in MANZ mode
itched to CLOSE status by key, communication, ar DI
itched to OPEN status by key, communicatian, ar DI
op-1 alarm occurred

oop-2 alarm occurred

| -NO.- ]

Cugtom P1=on
DisNlay DPF2=on

ustom

isplay Custom Display 2

mlim

Kustom Display

| To set custom display number, click the figure of the ctkt(n display. | 7/29/98 \{\4:58 P4 ]

0 Double-click the custom display to which you O Click the line stating the condition on which
want the controller to switch. you want the controller to switch to the given
custom display.

Figure5.210 [Custom Display Configuration Menu] Dialog Box

# In the right-hand side area of the [Custom Display Switching Condition] dialog box, click the
option, among the options under “ Custom Display Switching Condition,” you want to set.

O Double-click the picture in the Custom Display section of the dialog box.

O To set other necessary switching conditions, repeat steps # and .

Step 2-2, “Setting Conditions Needed to Switch to Custom Displays,” is now complete.
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5.3 Step 3: Defining the Security Function (as necessary)

This section explains the procedure for setting the security function.

5-16

Security is defined by configuring the keylock setup and menu-lock setup parameters of the US1000

controller.

Keylock Setup Parameter

Description

svC

Prohibits the use of the SV Setting key when operation displays are active

VAVAY Prohibits the use of the Data Setting key

</> Prohibits the use of the MV Manipulation key

C Prohibits the use of the C Mode key (CAS mode)
A Prohibits the use of the A Mode key (AUTO mode)
M Prohibits the use of the M Mode key (MAN mode)

Menu-lock Setup Parameter

Description

MODE

Prohibits the showing of the MODE menu (Operation Parameter menu)

O.LP1 Prohibits the showing of the O.LP1 menu (Operation Parameter menu)
O.LP2 Prohibits the showing of the O.LP2 menu (Operation Parameter menu)
PID Prohibits the showing of the PID menu item (Operation Parameter menu)
USR Prohibits the showing of the USR menu item (Operation Parameter menu)
PYS1 Prohibits the showing of the PY S1 menu item (Operation Parameter menu)
PYS2 Prohibits the showing of the PY S2 menu item (Operation Parameter menu)
PWD Prohibits the showing of the password setup parameter

SVC{EY setting key lock on the operation displays) OFF

Downilp(Data setting key lock)

I |

OFF

=i={hv operation key lock)

OFF

Cancel |

C{C mode key lock)

OFF

AlA mode key lock)

OFF

MM mode key lock)

OFF

MODE(Mode menu lock)

OFF

O.LP1{0.LP1 menu lock)

OFF

Q.LPZ{0.LP2 menu lock)

oM

FID{PID menu lack)

OFF

USR{USR menu lock)

On

F¥S1(Pv51 menu lock)

OFF

PYS2(Pv32 menu lock)

alafafafafa]a]a]a]a]a]ef

ON

Figure5.3.1

O From the drop-down list box, choose the parameter whose security function you want to set up.

ON: Lock; OFF: Unlock
# Click the <OK> button.

[Security Definition] Dialog Box

- Operation

Step 3, “Defining the Security Function,” is now complete.
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Chapter 6 Editing

6. Editing

This chapter explains the procedure for editing custom computations and displays.

6.1 Editing Custom Computations

6.1.1 Moving Computation Modules

The operations discussed here are used only for the purpose of moving computation modules visually.
Use them when the automatic wiring is too complex or when you want to add a computation module
or modules.

These operations are possible in full-screen windows, horizontally-split windows or vertically-split
windows.

The following example shows a case where these operations are used within an input block; the
operations can aso be used within an output block.

- Operation

O Inthe [Input Block] or [Output Block] dialog box, click the computation module you want to
move.
# Use a drag-and-drop operation to move the module to its destination (Figures 6.1.1 and 6.1.2).
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¥ Custom Computation Configuration - [USM01.1zc] - [Input Block]

':E_r“ File[E] Editing(E] Display[D] Custom Computation[T] Communication[C]  Background Color Setting(B]  Help[H] = | = |l|
0|6 S| 5t »
Tairt] AINZ EE -
Al —uo B1
41:EUCONY : 41:EUCONY ’ |:“>
[] 3]
— 1
=7 e B - -
33PLINET , :
H — !
Drag this module and drop it at the blank box
on the right of the module
B3O 1: < R o R
: , : , : - -
4 »
Cancel | Help |
| [iouble-clicking the position where no module has been registered opens a module setting dialog box. | 743198 | 4:55 PH ]
Figure6.1.1 Computation Module before Move
% Custom Computation Configuration - [USM01.1zc] - [Input Block]
;ﬂ_.:‘ File[F] Editing[E] Displagl] Custom Computation(T] Communication[C] Background Color Setting(B]  Help(H)] - |ﬁ' |5|
D|Wv”|ﬂ| §| I'l|"'l| ﬁ|
AlM1 A2 ERE] -
A1 |—o C
HELICONY ’ H:ELCONY ’
[1] [3
—
a2 :—B_2"_""": _____
33PLINET , :
H S A R S
The wiring is simplified after move
% 3 55 D
: : : ; : : .
A »
Cancel | Help |
| Double-clicking the pogition where no module has been registered openg a module setting dialog box. | T43/98 | 4:5F P V]

Figure 6.1.2

Computation Module after Move

IM 5G1A11-01E



Chapter 6 Editing

6.1.2 Deleting Computation Modules
This subsection explains the procedure for deleting registered computation modules.

The operations in this procedure are possible in full-screen windows, horizontally-split windows or
vertically-split windows.

The following example shows a case where these operations are used within an input block; the
operations can aso be used within an output block.

¥ Custom Computation Configuration - [USM01.1sc] - [Input Block]

'1=.:J FileF] EditinglE] Display(D] Custom Computation|T] Communication(C] Background Calar Setting(B]  HelpH] =121 x1
D|@|H| %l "lltll ﬁ|
AIM1 AINZ A1M3 -

I —uo B
41:EUCONY 41:EUCONY

] K

p—

A2 -7 ) .C_2"_""":

I3PLINET ' i :

= | !

Click the module you want to delete
AT B TTTTTTTh [
1 1 1
: _>l_I
Ok, | Cancel | Help |

| D ouble-clicking the position where no madule has been registered opens a module zetting dialog box. | 7431798 | 457 Ph ]

Figure 6.1.3 Deletion of Computation Modules

ﬂ NOTE

If you delete a computation module, the lines wired to the module are also deleted.

- Operation
O Inthe [Input Block] or [Output Block] dialog box, click the computation module you want to

delete.
# From the tool menus, choose <Editing>, then <Delete>.
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6.1.3 Adding Computation Modules

6.1.4

6-4

Y ou can add computation modules using the same procedure as used for configuring new custom
computations.

The operations in this procedure are possible in full-screen windows, horizontally-split windows or
vertically-split windows.

See Also

“Adding computation modules within an input block” in subsection 4.2.1, “ Step 2-1: Registering
Computation Modules,” and subsection 4.2.2, “ Step 2-2: Configuring the Inputs and Parameters of
Computation Modules.”

“Adding computation modules within an output block” in subsection 4.3.1, “ Step 3-1: Registering
Computation Modules,” and subsection 4.3.2, “ Step 3-2: Configuring the Inputs and Parameters of
Computation Modules.”

Changing the Order in Which Computation Modules Run

This subsection explains the procedure for changing the order in which registered computation
modules are run.

The operations in this procedure are possible in full-screen windows, horizontally-split windows or
vertically-split windows.

# Custom Computation Configuration - [USM01.1zc] - [Input Block]
;E_.:‘ File[F] EditinglE] DisplagD] Custom Computation(T] Communication[C] Background Color Setting(B]  Help(H) - |5’|1|

Dle|dl| £ 4t @

AIN2 AN -

A —"} [
AT:EUCOMY 4TEUCONY

o

—

A2
JZPLINET

Swap the rank of the second-run EUCONV
module with the third-run PLINE1 module
in terms of their order of execution

| : B3 ' C3 '
; ! ; ! ; ! hd
4 »
0k | Cancel | Help |
| [ ouble-clicking the position where no module has been registered opens a module setting dialog box. | TAN/98 | 4:58 P ]

Figure6.1.4 Change in Computation Modules' Order of Execution
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Chapter 6 Editing

- Operation

O With the [Input Block] or [Output Block] dialog box shown, click the computation module, and
choose <Editing> from the tool menus, and then <Modify Configuration>, from the Editing menu.

The [Modify Configuration] dialog box (Figure 6.1.5) appears. This dialog box lists the preregis-
tered computation modules in their order of execution.

Click the third-run EUCONYV, and then the <Up> button. The EUCONV module and
the second-run PLINE1 module swap positions with each other

Modify Configuration Modify Configuration
Syrbol | Mame 0k | Symbol | Mame
TEUCONY ELl range conversion T:EUCOMNY EU range converzion
2PLINET 10-zegment linearizer 1 Up | g ELCOMNY EU range corwersion

g T ELICONY EU range conversion

Down

FPLIMET 10-zegment linearizer 1

Cancel Cancel |

J

1 | 2l 4 |

Figure 6.1.5 [Modify Configuration] Dialog Box

Click the computation module whose order of execution you want to change.
Click the <Up> or <Down> button. The module moves up or down one line.
When the module is repositioned to the desired rank, click the <OK> button.

In the [Input Block] or [Output Block] dialog box, make sure the order of execution has been
changed.

g OO

41:EUCONV - _
Indicates the computation module’s
1 ‘|—| rank in the order of excution

Figure 6.1.6 Computation Module's Rank in the Order of Execution
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6.1.5 Changing the Way Computation Modules Are Connected

This subsection explains the procedure for changing the inputs and parameters of computation mod-
ules and for changing and deleting the way the modules are connected to the control and computing
section and the output signals.

m Reconfiguration of Modul€'s Inputs and Parameters
- Operation

O Inthe [Input Block] or [Output Block] dialog box, click the computation module whose inputs or
parameters you want to reconfigure.

# From the tool menus, choose <Editing>, then <Connection>.
The [Module Setting] dialog box (Figure 6.1.7) appears.

Module Setting [ ]

Module Marie 4T:EUCONY [ EL range conversion |

Order of Execution 1

Guideline

Mame Setpoint

M2
M3
M4
M5
MG
IN7
M8
F1 Data type of module input
Indexes —\ P2 Data type of rmodule output
F3
F4

Constant Walue(O) u]
Constant Value(0) ]

al's |

AlMn | Dln.stl Module Dutput D-registerl |-relay I Canstant Yalue I

Analog Input | D-reqister Cancel |
AlM1 1301

AlNZ 1302 . |
AIN3 1303 Module Description

o | o

Figure 6.1.7 [Module Setting] Dialog Box

O Click the input or parameter you want to reconfigure from among <IN1> to <IN8> and <P1> to
<P4>, respectively.

O Click the appropriate index.
Indexes are classified into <AINn>,<DIn.st>, <Module Output>, <D-register>, <l-relay> and
<Constant Vaue>.
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e Description of Indexes

Index Description Remarks

AINN AIN1: Anaog Input 1 Analog input data fed to input block
AIN2: Analog Input 2
AIN3: Anaog Input 3

Din.st DI1.st: Contact Input 1 Contact input data fed to input block
Dl2.st: Contact Input 2
DI3.st: Contact Input 3
Dl4.st: Contact Input 4
DI5.st: Contact Input 5
DI6.st: Contact Input 6
DI7.st: Contact Input 7

Module Output IMO1L to IMO30L (outputs of input-block computation modules) See Appendix 4, “Areas for Storing
OMOLIL to OMO30L (outputs of output-block computation modules) | Data Output from Computation
Modules.”

D-Register Process data, mode data, operation parameters, setup parameters See Sections 5.3 t0 5.9 in the Model
LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).

I-Relay ON/OFF status, ON status, OFF status, SVNO, PIDNO, timer flags, | See Sections5.10 to 5.13 in the Model
power-on flags, alarm flags, etc. LL1200 PC-based Custom Computation
Building Tool—User’s Reference

instruction manua (IM 5G1A11-02E).

Constant Value Configurable range: -19999 to 30000

oo Double-clicking the appropriate input source reconfigures the selected index.
To reconfigure the <Constant Vaue> index, type avalue in the text box, and then press the
<Enter> key.

+ Repeat steps [ to « to reconfigure other necessary inputs among <IN1> to <IN8> or parameters
among <P1> to <P4>.
< Clicking the <OK> button closes the [Module Setting] dialog box. When the dialog box closes,

the computation modules are rewired according to the inputs and parameters you reconfigured.
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Section

- Operation

m Changing and Deleting the Way Computation Modules Are Connected to the Control and Computing

This paragraph explains the procedure for changing and deleting the way signals fed by the input

block are connected to the control and computing section.

O Inthe [Input Block] dialog box (Figure 6.1.8), click the appropriate output signal.

¢ Custom Computation Configuration - [USM01.1sc] - [Input Block]

':l:.;‘ File[F] EditinglE] DisplayD] Custom Cormputation[T] Communication[C) Background Color Setting(B]  Help(H)

e

Signals fed by the input block

’Kz—‘ .’B'2"""'":
FAPLINET i '

_ 18] x|
Dlﬁ’vlﬂl @l "||1"'| ﬂl
| B EINZ A|T3 Dizstl =
) o E | —= .ET""""I
H1:EUCONY e A1:ELUCONY e : :
[1] 3 '
—

[FibA]

[PvIm.2] [C5ving] [C5viN.2| TRK.A1 TRF.1
GAM.1 GAIN. 2] TRK.2
4
] | Cancel | Help |

EER [E:00 PH

Figure 6.1.8 Output Signals Fed by the Input Block
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e Description of Output Signals Fed by the Input Block

Chapter 6 Editing

Output Signal Fed by Input Block Description
PVIN.1 Loop-1 PV input

PVIN.2 Loop-2 PV input
CSVIN.1 Loop-1 cascade input
CSVIN.2 Loop-2 cascade input
GAIN.1 Loop-1 gain setting value
GAIN.2 L oop-2 gain setting value
TRK.1 Loop-1 tracking input
TRK.2 Loop-2 tracking input

FF Feedforward input

CAS1 Loop-1 CAS mode
AUT.1 Loop-1 AUTO mode
MAN.1 Loop-1 MAN mode
CAS.2 Loop-2 CAS mode
AUT.2 Loop-2 AUTO mode
MAN.2 Loop-2 MAN mode

o/C OPEN/CLOSE mode
RIS RUN/STOP mode

TRE1 Loop-1 tracking flag
TRF.2 Loop-2 tracking flag

# From the tool menus, choose <Editing>, then <Connection>.
The [Setting of Input Block Connection Assignment] dialog box (Figure 6.1.9) appears.

Setting of Input Block Connection Assignment
Indexes Mame Setpaoint | Guideline
\ PN Loop-1 PY input IMOZL 01403
AlNn I Dilr.st I Module Output D-registerl |-relay I 0k |

Analog | nput | [D-register Cancel |
AlM1 13M
AIN2 1302 . .
AN 1303 Disconnection |
4] | |

Figure 6.1.9 [Setting of Input Block Connection Assignment] Dialog Box

O Click the appropriate index.

Indexes are classified into <AINn>,<DIn.st>, <Module Output>, <D-Register>, <I-Relay> and

<Constant Vaue>.

IM 5G1A11-01E
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e Description of Indexes

Index Description Remarks
AINN AIN1: Andog Input 1 Analog input data fed to input block
AIN2: Analog Input 2
AIN3: Anaog Input 3
Din.st DI1.st: Contact Input 1 Contact input data fed to input block
DI2.st: Contact Input 2
DI3.st: Contact Input 3
Dl4.st: Contact Input 4
DI5.st: Contact Input 5
DI6.st: Contact Input 6
DI7.st: Contact Input 7
Module Output IMO1L to IMO30L (outputs of input-block computation modules) See Appendix 4, “Areas for Storing
OMO1L to OMO30L (outputs of output-block computation modules) | Data Output from Computation
Modules.”
D-Register Process data, mode data, operation parameters, setup parameters See Sections 5.3t0 5.9 in the Model
LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).
I-Relay ON/OFF status, ON status, OFF status, SVNO, PIDNO, timer flags, | See Sections 5.10 to 5.13 in the Model
power-on flags, alarm flags, etc. LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).
Constant Value Configurable range: -19999 to 30000

O Double-clicking the appropriate input source reconfigures the selected index.
To reconfigure the <Constant Value> index, type avalue in the text box, and then press the

<Enter> key.

oo Clicking the <OK> button after the reconfiguration is completed closes the [Setting of Input Block
Connection Assignment] dialog box. When the dialog box closes, the computation modules are
rewired according to the reconfiguration.

IM 5G1A11-01E
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m Changing and Deleting the Way Signals Fed by the Output Block Are Connected to the Output Signals

IM 5G1A11-01E

- Operation

This paragraph explains the procedure for changing and deleting the way signals fed by the output
block are connected to the output signals.

O Inthe [Output Block] dialog box (Figure 6.1.10), click the appropriate output signal.

¢ Custom Computation Configuration - [USMO1.1sc] - [Output Block]
':'-_-“ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) = | ﬁl|1|
D|w||| S 5t &
TPt =T Tl HH.1 .1 RETT -
2 1:1 1 -1
4 »
ALO14
ik
AR [BE CE
43:0UTSH KEL1 45:.0UTSEL13
Signals fed by the output block 7 [4
| — ALDIT 012
[ouT14) O0T24) [oUT34] [O0TIR] [o0TZR] m BhE -
4 »
Ok, | Cancel | Help |
[ [7/31/98 [5:02 PM i
Figure6.1.10  Output Signals Fed by the Output Block

e Description of Output Signals Fed by the Output Block

Output Signal Fed by Output Block Description
OUT1A Analog output 1 (current/voltage pulse)
OUT2A Analog output 2 (current/voltage pulse)
OUT3A Analog output 3 (voltage)

OUTIR MV 1 relay output

OUT2R MV 2 relay output

DO1 Contact output 1 (relay)

DO2 Contact output 2 (relay)

DO3 Contact output 3 (relay)

DO4 Contact output 4 (open collector)

DO5 Contact output 5 (open collector)

DO6 Contact output 6 (open collector)

DO7 Contact output 7 (open collector)

6-11



# From the tool menus, choose <Editing>, then <Connection>.
The [Setting of Output Block Connection Assignment] dialog box (Figure 6.1.11) appears.

Setting of Output Block Connection Assignment [ X]
Ind MName | Setpaint | Guideline
naexes \ OUTIR Relay output 1 OMoTL D1601
AlNn | Dlrst I Module Dutput D-registerl I-relayl Ok |

Analog | nput | Di-register Cancel |
AlNT 130
img Eg% Disconnection |
| | |

Figure6.1.11  [Setting of Output Block Connection Assignment] Dialog Box

O Click the appropriate index.
Indexes are classified into <AINn>, <DIn.st>, <Module Output>, <D-register>, <l-relay> and
<Constant Vaue>.

e Description of Indexes

Index Description Remarks
AINN AIN1: Analog Input 1 Analog input data fed to input block
AIN2: Anaog Input 2
AIN3: Analog Input 3
Din.st DI1.st: Contact Input 1 Contact input data fed to input block
DI2.st: Contact Input 2
DI3.st: Contact Input 3
Dl4.st: Contact Input 4
DI5.st: Contact Input 5
DI6.st: Contact Input 6
DI7.st: Contact Input 7
Module Output IMOLL to IMO30L (outputs of input-block computation modules) See Appendix 4, “Areas for Storing
OMO1L to OMO30L (outputs of output-block computation modules) | Data Output from Computation
Modules.”
D-Register Process data, mode data, operation parameters, setup parameters See Sections 5.3 t0 5.9 in the Model
LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).
|-Relay ON/OFF status, ON status, OFF status, SVNO, PIDNO, timer flags, | See Sections 5.10 to 5.13 in the Model
power-on flags, alarm flags, etc. LL1200 PC-based Custom Computation
Building Tool—User’s Reference
instruction manual (IM 5G1A11-02E).
Constant Value Configurable range: -19999 to 30000

0 Double-clicking the appropriate input source reconfigures the selected index.
To reconfigure the <Constant Value> index, type avalue in the text box, and then press the

<Enter> key.

oo Clicking the <OK> button after the configuration is completed closes the [Setting of Output Block
Connection Assignment] dialog box. When the dialog box closes, the computation modules are
automatically rewired according to the reconfiguration.

IM 5G1A11-01E
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6.2

6.2.1

Editing Custom Displays

Deleting Custom Displays

- Operation

O Inthe [Custom Display Selection] dialog box (Figure 6.2.1), click the custom display you want to

delete.
% Custom Computation Configuration - [USMO1.13c]
Filz[F] Editing[E] Custom Computation(T] Cemmunication[C] Background Color Setting  Help(H]
D6 S| 58] »
Custom Dizplay Selection I
Operation Dis... LSER Displa Custom Display | Display Condition 0K, |
Always display
Cancel |
Custorm Help |
Display
"""" Setting of Display
VI Characters
Cusgtarn
Display 2 . .
Py Click the custom display you want to delete.
METTTE | If you click custom display 1, custom display
2 takes the place of custom display 1
=My2- Custom
Display 3
| Double clicking a figure among custom dizplay alternatives will set the display. | 7/29/98 | 510 PR ]

Figure 6.2.1

IM 5G1A11-01E

[Custom Display Selection] Dialog Box
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# From the tool menus, choose <Editing>, then <Delete>.

% Custom Computation Configuration - [USMO01_1sc]

File[F] EditinglE] Custom Computation(T] Communication[C] Background Color Setting  Help[H)
0w 2| 58 @
Custom Display Selection I
Operation Dis... | «] | USER Displa Custarn Display Display Condition Pl ok, |
Always display
Canecel |
Custarn < Help |
Display
mnlan ot of Disal
1 etting of Dizplay
 —— Characters
AlwaysWisplay ]
il Cust - -
Di:;;;g The PV1 & MV1 display which belongs to custom
display 2 is renamed as custom display 1
2
LLPld
L _NO.- Custom -
Display 3
= hd| -
[You can delete a registered custom display with the DEL key. [7/23/98 [510PM 4

Figure 6.2.2 [Custom Display Selection] Dialog Box after Deletion of a Custom Display

6.2.2 Adding Custom Displays

New custom displays are added to the end of the list of preregistered custom displays in the dialog
box. You cannot add a new display between any two options of the preregistered displays. For
details on the procedure for adding custom displays, see Chapter 5, “Basic Operations for Configuring
Custom Displays and Relevant Explanations.”

A TIP

Y ou cannot change the order in which custom displays are shown in the dialog box.

After adding custom displays, refer to Chapter 5, “Basic Operations for Configuring Custom Displays
and Relevant Explanations,” to reregister the displays.
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7. Working with Custom Computation
and Custom Display Data Files

This chapter explains the procedure for saving custom-computation data, which is newly created or
uploaded from the US1000 controller on disk, and the procedure for reading files saved on the disk
into the LL1200 tool. You can set user information, such as the creator, the date of creation and
comments, in files to be saved on disk.

7.1 Setting the File Information

Before saving data in a created custom-computation data file, you can set the title, the creator, the date
of creation and comments in the file.

File Information

r File Information ok |
|Tit|e1 |F| eactor Cazcade Contraol | Cancel |

|Tit|e2 |us1nun FIC-100 |
|Created by | |
|D ate |?.f3‘| /98 11:05:29 AM |
Filename Customi. 1zc

| I |
Carnrnert ;I

Figure7.1.1 [File Information] Dialog Box
- Operation

O From the tool menus, choose <File>, then <Information>, then <File Information>. The [File
Information] dialog box (Figure 7.1.1) appears.

Type the necessary item of file information in each text box.

Click the <OK> button. The [File Information] dialog box closes.

O Finally, save the data on disk.

G\ See Also

Subsection 7.3.2, “Saving Data on Disk”

O W
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7-2

Setting Comments for 1/O Signals

Before saving data in afile, you can set comments (temperature input, flowrate input, status signal,

MV output, etc.) for the I/O signals of custom computations.

I / O Signal Information Setting

Input # Dutput Signal Information

Corrnent 1

| Corrrnemt 2

AIN1

AINZ

AINZ

Terriperature Input 1
Terrperature Irput 2

Currirnent 1

Carrirnemt 2

DIlst

DIZst

DIt

D4zt

DIS.st

DIE.st

DI7.st

Rumn | Stop 36
Crpem | Cloze 361
Mam 5

Auto 5W

Caz 5W
Message SW

Currirnent 1

Carrirnemt 2

OOT14

OOTZ4

OOT24

OUT1ER

OUTZER

Heatmg-side MV
Coolhg-side MY

Corrnent 1

Corrrnemt 2

noi

ooz

Do3

jujnl)

nos

DOE

no?

Alarm-1 autput
Alamm-2 output
Alamm-3 output
Alarrn-4 output

Fail oukput

Figure7.2.1

[I/O Signal Information Setting] Dialog Box

- Operation

O From the tool menus, choose <File>, then <Information>, then <I/O Signal Information>. The [I/

O Signal Information Setting] dialog box (Figure 7.2.1) appears.
# Type the necessary comments in a text box for each signal.
Click the <OK> button. The [I/O Signal Information Setting] dialog box closes.
O Finaly, save the data on disk.

(|

See Also

Subsection 7.3.2, “Saving Data on Disk”
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Chapter 7 Working with Custom Computation and Custom Display Data Files

7.3 Reading/Saving Data from/on Disk and Comparing
Data Values

7.3.1 Reading Data from Disk

Z@ NOTE

If you read new data from a disk, it entirely replaces the current data of the LL1200 tool. If you need
the current data, save it on disk before you read the new data.

m Open User File

Open User File H

Look ir: Ia User j gl l_ S

File hamne: IEustom‘I.‘Isc Open I
Files of type: |Custom Computation File[*. 1sc) j Cancel |

Figure7.3.1 [Open User File] Dialog Box

- Operation

O From the tool menus, choose <File>, then <Open...>. The [Open User File] dialog box (Figure
7.3.1) appears.

# From the list box, choose the file in question.

Click the <Open> button.

O When file reading is complete, the [Custom Computation Configuration Menu/Custom Display
Configuration Menu] dialog box appears.

O
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m Open Sample File

Open Sample File EE
Lookin: |3 Sample R ﬁl :

[ USMO715c USM15.1sc
[ US MO8 15c

[®]USM11.130
[l usMIZ 15c
] USM1Z 120
[l UsM14.15c
File name: |USMD‘I.1SC Open I

Files of type:  [Custom Computation Fiel*Tsc) =l Carcel |

Figure 7.3.2 [Open Sample File] Dialog Box

- Operation

0 From the tool menus, choose <File>, then <Open Sample File...>. The [Open Sample File] dialog
box (Figure 7.3.2) appears.

# From the list box, choose the file in question.

Click the <Open> button.

O When file reading is complete, the [Custom Computation Configuration Menu/Custom Display
Configuration Menu] dialog box appears.

& See Also

“Samplefiles’ in Section 2.1, “ m LL 1200 File Package and Files of Information on Configured
Custom Computations.”

O
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Chapter 7 Working with Custom Computation and Custom Display Data Files

7.3.2 Saving Data on Disk
Save As HE
Save jn IaUSEI j gl een (EEE
Custornl. 1 s
File narne: |Eustom21 Save I
Save as type: ICustom Computation File[* 12c] j Cancel |
Figure 7.3.3 [Save As...] Dialog Box
- Operation
O From the tool menus, choose <File>, then <Save As...>. The [Save As...] dialog box (Figure 7.3.3)
appesrs.
# Type aname in the File Name text box, and then click the <Save> button. The file is saved as a
user file (¥******* 1),
7.3.3 Compare between Data Values

File Compare

Laak in:

File narne:

Files of bype: ICustom Computation File[*, 15c)

21 x]

=1 &= e

Ia |ser

Open I
j Cancel |

IEustom‘I.‘Isc

Figure 7.3.4

O

8 OO *™

IM 5G1A11-01E

[File Compare] Dialog Box
- Operation

From the tool menus, choose <File>, then <Compare...>. The [File Compare] dialog box (Figure
7.3.4) appears.

From the list box, choose the file whose data values you will compare with those of the new file.

Click the <Open> button. A message appears, asking whether a comparison should be made.

If you click <Yes>, the LL1200 tool begins comparing data values.

As aresult of data comparison, the message “Match” or “No match” appears.

When the data do not match, you can view alist of the unmatched data items. You can also save

the unmatched data items as a file. Files of comparison results have the lec extension, asin
“********.18(:.”






Chapter 8 Uploading/Downloading Data from/to US1000 Controller and Comparing between Data Values

8. Uploading/Downloading Data from/to US1000

Controller and Comparing between Data Values

This chapter explains the procedures for uploading data from the US1000 controller, downloading data

to the controller, and comparing data values with those of the controller.

8.1 Uploading Data from US1000 Controller

This section explains the procedure for uploading the custom-computation data from the US1000

(BN

controller to the LL 1200 tool.

See Also

Section 2.3, “Connecting the US1000 Controller to the Personal Computer,” for details on how to
connect the personal computer to the US1000 controller.

Upload from U51000 Controller
r Communication Condition Setting
Execute |
Option button — Serial Port ST |
Cancel
= Front Teminal " Rear Teminal
BPS(Baud rate) [e00 | Drop-down list box
PARI[Parity) ID[Ddd] 'I
- STP[Stop bif
=1 «2
r DLM[D ata length)
«7 [ ]
ADR[Address] |1 VI
Figure8.1.1 [Upload from US1000 Controller] Dialog Box

If you have chosen RS-485 communication, set the communication protocol of the US1000 controller
to [PC-link Communication]. Communication is not possible if you set the protocol to [PC-link
Communication with Sum Check], [Modbus (RTU)] or [Modbus (ASCII)].

NOTE

When uploading custom computation information from US1000 controller, set the controller mode

(US mode) to “21.”

IM 5G1A11-01E

8-1




O

H+ 8 OO ™

+ 8 O

- Operation (Communication via Front Terminal)

From the tool menus, choose <Communication>, then <Upload from US1000 Controller...>. The
[Upload from US1000 Controller] dialog box (Figure 8.1.1) appears.

In the [Upload from US1000 Controller] dialog box, click the <Front Terminal> option button.
From the <Seria Port> drop-down list box, select a communication port of the personal computer.
Click the <Execute> button.

A message appears, informing that the reading of information on custom computations is complete.
When reading is complete, the [Custom Computation Configuration Menu/Custom Display
Configuration Menu] dialog box appears.

- Operation (Communication via Rear Terminal)

From the tool menus, choose <Communication>, then <Upload from US1000 Controller...>. The
[Upload from US1000 Controller] dialog box appears.

In the [Upload from US1000 Controller] dialog box, click the <Rear Terminal> option button.
From the <Seria Port> drop-down list box, select a communication port of the personal computer.
Then, from the <Baud rate>, <Parity> and <Address> drop-down list boxes, choose the options of
the three communication conditions, the baud rate, parity and address. Also choose the options of
the two communication conditions, the stop bit and data length, by clicking the appropriate option
buttons in the <Stop bit> and <Data length> sections.

Match the communication conditions of the US1000 controller with those of the persona com-
puter.

Click the <Execute> button.

A message appears, informing that the reading of custom-computation data is complete.

When reading is complete, the [Custom Computation Configuration Menu/Custom Display
Configuration Menu] dialog box appears.

IM 5G1A11-01E
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8.2 Downloading Data to US1000 Controller

This section explains the procedure for downloading custom-computation data created using the
L L1200 tool to the US1000 controller.

Note that, before downloading custom-computation data, you must rename that data file to a user
filename. Files with the filename of a sample file cannot be downloaded.

G\ See Also

Section 2.3, “Connecting the US1000 Controller to the Personal Computer” for details on how to
connect the personal computer to the US1000 controller.

A WARNING

It is hazardous to download any custom computation to the US1000 controller while the controller is
in operation because unexpected adverse effects may be inflicted upon the process. Be SURE to
change the operating mode to STOP before you download custom computations.

For details on how to change the operating mode, see Section 6.13, “ Stopping Controller Operation, in
the USL000 Digital Indicating Controller instruction manua (IM 5D1A01-01E).

ﬂ NOTE

Data cannot be downloaded to the connected US1000 controller if its suffix code does not match the
one you set in the [Specify Suffix Code and Controller Type] dialog box.

Download to US1000 Controller

r Communication Condition Setting
Execute |

Option button —| Serial Part |
Cancel

& Front Terminal ¢ Rear Terminal
BPS(Baud rate) [600 | Drop-down list box
PARI[Parity] I 0[0dd) - l
—STP[Stop bil
(O 2

r DOLM[D ata length)
w7 L

ADR[Address] I'I - l

Figure8.2.1 [Download to US1000 Controller] Dialog Box
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NOTE

If you have chosen RS-485 communication, set the communication protocol of the US1000 controller
to [PC-link Communication]. Communication is not possible if you set the protocol to [PC-link
Communication with Sum Check], [Modbus (RTU)] or [Modbus (ASCII)].

O

8 O™

- Operation (Communication via Front Terminal)

From the tool menus, choose <Communication>, then <Download to US1000 Controller...>. The
[Download to US1000 Controller] dialog box (Figure 8.2.1) appears.

In the [Download to US1000 Controller] dialog box, click the <Front Terminal> option button.
From the <Serial Port> drop-down list box, select a communication port of the personal computer.
Click the <Execute> button.

A message appears, informing that the reading of custom-computation data is complete.

- Operation (Communication via Rear Terminal)

From the tool menus, choose <Communication>, then <Download to US1000 Controller...>. The
[Download to US1000 Controller] dialog box appears.

In the [Download to US1000 Controller] dialog box, click the <Rear Terminal> option button.
From the <Serial Port> drop-down list box, select a communication port of the personal computer.
Then, from the <Baud rate>, <Parity> and <Address> drop-down list boxes, choose the options of
the three communication conditions, the baud rate, parity and address. Also choose the options of
the two communication conditions, the stop bit and data length, by clicking the appropriate option
buttons in the <Stop bit> and <Data length> sections.

Match the communication conditions of the US1000 controller with those of the persona com-
puter.

Click the <Execute> button.

A message appears, informing that the writing of custom-computation data is complete.
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8.3 Comparing Data Values with Those of the US1000
Controller

This section explains the procedure for comparing the custom-computation data downloaded to the
US1000 controller with those of the LL1200 tool.

@\ See Also

Section 2.3, “Connecting the US1000 Controller to the Personal Computer” for details on how to
connect the personal computer to the US1000 controller.

Z@ NOTE

Data comparison is not possible if its suffix code does not match the one you set in the [ Specify
Suffix Code and Controller Type] dialog box.

Compare with U51000 Controller Custom Data

r Communication Condition Setting
Execute |

' — Serial Por ST
Option button Enaror Cancel |

% Front Terminal ¢ Rear Terminal

BPSIE aud rate] I 9600 b l
PARI[Parity] I 0(0dd) - l

S TP(Stop bit
* 1 | gl

¥ Drop-down list box

r DOLM[D ata length)
w7 L

ADR[Address] I'I - l

Figure8.3.1 [Compare with US1000 Controller Custom Data] Dialog Box

@ NOTE

If you have chosen RS-485 communication, set the communication protocol of the US1000 controller
to [PC-link Communication]. Communication is not possible if you set the protocol to [PC-link
Communication with Sum Check], [Modbus (RTU)] or [Modbus (ASCII)].

@ NOTE

When comparing custom computation information with those of the US1000 controller, set the
cotroller mode (US mode) to “21.”
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- Operation (Communication via Front Terminal)

From the tool menus, choose <Communication>, then <Compare...>. The [Compare with US1000
Controller Custom Data] dialog box (Figure 8.3.1) appears.

In the [Compare with US1000 Controller Custom Data] dialog box, click the <Front Terminal>
option button.

From the <Seria Port> drop-down list box, select a communication port of the personal computer.
Click the <Execute> button.

As aresult of data comparison, the message “Match” or “No match” appears.

When the data do not match, you can view alist of the unmatched data items. Y ou can also save
the unmatched data items as afile. Files of comparison results have the 1ec extension, asin

Uhkkkkkkkkx lEC ”

- Operation (Communication via Rear Terminal)

From the tool menus, choose <Communication>, then <Compare with US1000 Controller Custom
Data>. The [Compare with US1000 Controller Custom Data] dialog box (Figure 8.3.1) appears.
In the [Compare with US1000 Controller Custom Data] dialog box, click the <Rear Terminal>
option button.

From the <Serial Port> drop-down list box, select a communication port of the personal computer.
Then, from the <Baud rate>, <Parity> and <Address> drop-down list boxes, choose the options of
the three communication conditions, the baud rate, parity and address. Also choose the options of
the two communication conditions, the stop bit and data length, by clicking the appropriate option
buttons in the <Stop bit> and <Data length> sections.

Match the communication conditions of the US1000 controller with those of the personal com-
puter.

Click the <Execute> button.

As aresult of data comparison, the message “Match” or “No match” appears.

When the data do not match, you can view alist of the unmatched data items. You can also save

the unmatched data items as afile. Files of comparison results have the lec extension, asin
“********J_eC.”
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9. Printing Custom Computations

This chapter explains the procedure for printing the current custom-computation data of the LL1200
tool. You can save the printout data as a text file.

Setting of Print Range

r Cuztom Computation

Prirt |

 Input Black.

¥ Print W Input Black Eancel |
I~ Mat prit ' Module Setting Data Print Preview |
[ Carnot select Output ta a File |

r Information r Output Block

¥ Output Block

W todule Setting Data

¥ File Infarmation

r Cuztom Dizplay

¥ Custom Display selection,switching Condition W' Ten-segment Linearizer 3.4 Parameters

¥ Security Defirition ¥ UUSER Parameters

IM 5G1A11-01E

Figure 9.0.1 [Setting of Print Range] Dialog Box
- Operation

O Make sure the printer is connected to the personal computer.

# From the tool menus, choose <File>, then <Print...>. The [Setting of Print Range] dialog box
(Figure 9.0.1) appears.

O Click the check boxes to choose the data items to be printed.

O Click the <OK> button. The [Printer Settings] dialog box appears.

oo |n the [Printer Settings] dialog box, click the <OK> button to begin printing.
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If you click the <Print Preview> button in the dialog box shown in Figure 9.0.1, the dialog box shown

in Figure 9.0.2 appears.

a Zoomm setting

Irput BlackModuleSetting D d=

[ Order of Execution] [ Modue Mo ]
1 41

M odue [ rput | [ Hame]

il Irput 1

Mz
1N:
1N4
INE
IME
INY

ME

M odue Paameg | [ Hame]

Fi Daatype o moddeinput
F2 Daatype of modue autput
F3 -

»

100 =
Fil
L_s1000-11 /A0 Cos | o
Title age setting
Cortroller Type: Cacade Type I‘I j page

Cloze |

Figure 9.0.2 Example of Print Preview Window

If you click the <Qutput to a File> button in the dialog box shown in Figure 9.0.1, the dialog box

shown in Figure 9.0.3 appears. The file extension used to save data as a file is ******** cgy,

Save As

Save jn I a Uzer

- &l

Fil= name: IP-Euston‘J

Save I

Save as vpe: | Print D atal*. csv)

j Cancel |

Figure 9.0.3 [Save As] Dialog Box
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Chapter 10 Configuring Parameters

10. Configuring Parameters

This chapter explains the procedure for starting the parameters setting tool after custom computations
are configured. For details on how to work with the parameters setting tool, see the Model LL1100
PC-based Parameters Setting Tool instruction manual (IM 5G1A01-01E).

Z@ NOTE

If you start the parameters setting tool, the current custom-computation data in the tool will be deleted.

Before starting up the tool, either download the data to the US1000 controller or save the datain a
file.

% Custom Computation Configuration - [USMO1.1sc]
File[E] EditinglE] DisplayD] EFERyERTRETINE Communication(C]  Background Color Setting[B]  HelpH)
Ol E é Custorn Computation Configuration[C]  #
% Custorn Dizplay Configuration(D] 3
e e |
r Custom Computation Confi 212 r Cuztom Dizplay Configuration
‘ Input Block I Custom Display 5 election |
Output Block, | Custom Digplay Switching Condition |
Ten-zegment Linearizer 3 and 4 Parameters | Security Definition |
USER Parameter |
[Opens [Custom Display Selection] dialog box. [8/3/98 [10:05 &M 4

Figure 10.1.1  Startup of the Parameters Setting T ool
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- Operation

O From the tool menus, choose <Custom Computation>, then <Start Parameters Setting Tool>. The

[Parameters Setting Tool] dialog box (Figure 10.1.2) appears.

% Parameter getting - [NewFile]

File[E] Parameter SettinglP]  Communication[C]  Background Color Setting[B]  HelpH)

I [ EX

Dlwlwl| £ t9=|

New/Modification

" Mew File

" Open User File

= {lpload from 51000 Contraller

0K |

|Se|ectthe type of parameter data setting.

Figure 10.1.2  [Parameters Setting Tool] Dialog Box

NOTE

After starting the parameters setting tool, upload the parameter settings from the US1000 and then

modify them as necessary.
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Chapter 11 Custom Computation Monitor

11. Custom Computation Monitor

This chapter explains the procedure for monitoring custom computations downloaded to the US1000
controller.

Note that you cannot monitor custom displays, however. After downloading the custom-display data
to the US1000 controller, use the <DISP> key to verify the custom displays.

Z@ NOTE

Y ou cannot monitor custom computations if the suffix code you set in the [Specify Suffix Code and
Controller Type] dialog box does not match that of the connected US1000 controller.

Z@ NOTE

If you have chosen RS-485 communication, set the communication protocol of the US1000 controller
to [PC-link Communication]. Communication is not possible if you set the protocol to [PC-link
Communication with Sum Check], [Modbus (RTU)] or [Modbus (ASCII)].

Z@ NOTE

In order to monitor the custom computation of US1000 controller, the mode (US mode) of the
controller must be set to “21.”
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11.1 Preparations for Monitoring of Custom Computations

(SN

O

1. Procure equipment that supplies analog input signals to the US1000 controller, and wire them
properly.

2. Procure equipment that supplies contact input signals to the US1000 controller, and wire them
properly. Contact input signals can also be supplied by directly short-circuiting the contact-input
terminals or by alternative means.

3. Make a printout of custom-computation data.

See Also
Chapter 9, “Printing Custom Computations”

4. Connect the personal computer to the US1000 controller.

See Also

Chapter 3, “Wiring,” in the US1000 Digital Indicating Controller instruction manua (IM 5D1A01-
01E) for details on how to connect the US1000 controller to external equipment; and Section 2.3,
“Connecting the US1000 Controller to the Personal Computer” for details on how to connect the
personal computer to the US1000 controller.

11.2 Monitoring Custom Computations Configured in an

11-2

| nput Block

Y ou can monitor the data values (analog and contact input signals) coming into an input block, as well
as the data values (computation and flag data) emitted from the input block. You can aso monitor
data values fed to computation modules, as well as their parameter values.

See Also

Section 3.2, “Data Fed to Input Blocks,” and Section 3.3, “Data Fed from Input Blocks,” in the Model
LL1200 PC-based Custom Computation Building Tool—User’s Reference instruction manual (IM
5G1A11-02E) for details on computation data in an input block.

IM 5G1A11-01E



11.2.1 Monitoring Data Values Fed to/from an Input Block

Chapter 11 Custom Computation Monitor

In the [Input Block Monitor] view (Figure 11.2.2), you can monitor the signals listed in the following

table.
Signal Name Description
Analog input data fed to input block AIN1 Analog Input 1
AIN2 Analog Input 2
AIN3 Analog Input 3
Contact input data fed to input block DIl.st Contact Input 1
Di2.st Contact Input 2
DI3.st Contact Input 3
Di4.st Contact Input 4
DI5.st Contact Input 5
DI6.st Contact Input 6
DI7.st Contact Input 7
Computation data fed from input block PVIN.1 Loop-1 PV input
PVIN.2 Loop-2 PV input
CSVIN.1 Loop-1 cascade input
CSVIN.2 Loop-2 cascade input
TRK.1 Loop-1 tracking input
TRK.2 Loop-2 tracking input
FF Feedforward input
GAIN.1 Loop-1 gain setting value
GAIN.2 Loop-2 gain setting value
Computation flags fed from input block CAS1 Loop-1 CAS mode
AUT.1 Loop-1 AUTO mode
MAN.1 Loop-1 MAN mode
CAS.2 Loop-2 CAS mode
AUT.2 Loop-2 AUTO mode
MAN.2 Loop-2 MAN mode
o/IC OPEN/CLOSE mode
RIS RUN/STOP mode
TRF1 Loop-1 tracking flag
TRF.2 Loop-2 tracking flag
SV.BO Bit-0 of SV number setting
Sv.B1 Bit-1 of SV number setting
SV.B2 Bit-2 of SV number setting
SV.B3 Bit-3 of SV number setting
DP1 Operation display for interruption 1
DP2 Operation display for interruption 2
MG1 Interruptive message display 1
MG2 Interruptive message display 2
MG3 Interruptive message display 3
MG4 Interruptive message display 4
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- Operation

O From the tool menus, choose <Communication>, then <Custom Computation Monitor>, then
<Input Block>. The [Communication Condition Setting] dialog box (Figure 11.2.1) appears.

Custom Computation Monitor / Upload from US51000 Controller

r Communication Condition Setting

Senal Port

[T

Execute

e |
Cancel |

= Front Terminal

" Rear Teminal

BPS[Baud rate] ISBDD 'l
PAR[Parity] ID[Ddd] 'l
S TP(Stop bit)
(Ol 2
r OLM[D ata length)
«7 [ Q]
ADR[Address) |1 VI

Figure11.2.1

[Communication Condition Setting] Dialog Box

# Match the communication conditions of the US1000 controller with those of the personal com-

puter, and then click the <OK> button.

O The [Input Block Monitor] view (Figure 11.2.2) appears.

<4 Prirt Display(D)

% Custom Computation Configuration - [Custom1.1sc] - [Input Block Monitor]

An example of the AIN3 signal
with a data value of -5.0

D|w|el 2| 4t #|
_

|
£ad
7

An example of the AIN1 signal

AIN2
5.0

with a data value of 69.4
El —o B —z 5
qtEuCoNy [0 sEucoNy [0 : !
1] 3
20815 1500 - An example of the DI2.st signal
An example of the DI1.st signal with a data value of 0 (a status
with a data value of O (a status indicating the contact is off)
indicating the contact is off)
] - -
33PLINET ; : | :
2]
‘I' An example of the PVIN.1 signal . =
—T With a data value of 20814 T
20814 0 -1500 Ln ] ] 0 0 0 L
[N e |csvm.ﬂ\|gvm.2| BT N
An example of the CSVIN.1 signal An example of the MAN.1 signal with
with a data value of -1500 a data value of O (a status indicating
the operation mode is not MAN)
[ Quits custom computation manitor. T E=ccamu
Figure 11.2.2  Example of [Input Block Monitor] View
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Chapter 11 Custom Computation Monitor

11.2.2 Monitoring the Inputs and Parameters of Computation Modules

In the [Module Monitor] view (Figure 11.2.3), you can monitor the signals listed in the following
table, module by module.

Signal Name Description
Inputs of computation modules IN1 These signal s take one of the following data
ranges depending on the type of computation
IN2 module.
IN3 The numbers of inputs and parameters also
depend on the type of computation module.
IN4
« Signed 4-byte data
IN5 * Signed 2-byte data
IN6 » Flag dataof Oor 1
IN7
IN8
Parameters of computation modules P1 P1
P2
P3
P4
- Operation

0O Double-click the computation module in the [Input Block Monitor] view (Figure 11.2.2). The
[Module Monitor] view (Figure 11.2.3) appears.

| An example of the IN1 input with a data value of 69.4 |

Module Monitor
Module Marme A1:EUCONY [ EL range conversion |
Order of Execution 1
MName Connection Monitv Data
1M1 Input 1 AlM1 69.4
M2
M3
M4
M5 ! An example of the P1 parameter with a data value of 0 | 11
MG
]
N7 /
g e
P1 Data type of module input Constant Walue(l) 1]
Pz Diata type of module output Constant Value(0) 0
P3 T~
P4 | T
| An example of the P2 parameter with a data value of O
Figure11.23  Example of [Module Monitor] View
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11.3 Monitoring Custom Computations Configured in an

Output Block

Y ou can monitor the data values (control and computing data) coming into an output block, as well as
the data values (analog and relay output data) emitted from the output block. You can also monitor
the data values fed to computation modules, as well as their parameter values.

Q See Also

Section 3.4, “Data Fed to Output Blocks,” and Section 3.5, “Data Fed from Output Blocks,” in the
Model LL1200 PC-based Custom Computation Building Tool—User’s Reference instruction manual
(IM 5G1A11-02E) for details on computation data in an output block.

11.3.1 Monitoring Data Values Fed to/from an Output Block

11-6

In the [Output Block Monitor] view (Figure 11.3.2), you can monitor the signals listed in the follow-

ing table.
Signal Name Description

Control and computing data fed to output block Pv.1 Loop-1 PV value
Pv.2 Loop-2 PV value
Csv.l L oop-1 cascade setting value
Csv.2 Loop-2 cascade setting value
MV.1 Loop-1 MV output value
MV.2 Loop-2 MV output value
HMV.1 Loop-1 MV heating-side MV output vaue
HMV.2 Loop-2 MV heating-side MV output value
CMV.1 Loop-1 MV cooling-side MV output value
CMV.2 Loop-2 MV cooling-side MV output value
RET1 Retransmission output 1
RET2 Retransmission output 2
RET3 Retransmission output 3

Analog data fed from output block OUT1A Analog output 1 (current/voltage pulse)
OUT2A Analog output 2 (current/voltage pulse)
OUT3A Analog output 3 (voltage)

Contact output data from output block OUTIR MV 1 relay output
OUT2R MV 2 relay output
DO1 Contact output 1 (relay)
DO2 Contact output 2 (relay)
DO3 Contact output 3 (relay)
DO4 Contact output 4 (open collector)
DO5 Contact output 5 (open collector)
DO6 Contact output 6 (open collector)
DO7 Contact output 7 (open collector)

IM 5G1A11-01E
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Chapter 11 Custom Computation Monitor

- Operation

O From the tool menus, choose <Communication>, then <Custom Computation Monitor>, then
<Output Block>. The [Communication Condition Setting] dialog box (Figure 11.3.1) appears.

Custom Computation Monitor / Upload from US51000 Controller

r Communication Condition Setting
Execute |
Serial Por EETR
Cancel |
& Front Terminal ¢ Rear Teminal
BPS[Baud rate] ISBDD 'l
PRI [Parity] ID[Ddd] |
r STP[Stop bit)
(Ol 2
r OLM[D ata length)
o7 [ Q]
ADR[Address) |1 vl
Figure11.3.1

[Communication Condition Setting] Dialog Box

# Match the communication conditions of the US1000 controller with those of the personal com-

puter, and then click the <OK> button.

O The [Output Block Monitor] view (Figure 11.3.2) appears.

* Custom Computation Configuration - [Custom1.1sc] - [Dutput Block Monitor]

An example of the RET1 signal
with a data value of 20806

=101
= Print Display(D] Iy =] |
Dle|d| S 58| @
TP] EvT] MV.1 Hhd. 1 Chit 1 HElry Csve -
20813 23460 20808 20808 0 20808 0 0
An example of the MV.1 signal ( |}
with a data value of 20806 B ! i ! .
; . . . _>I_I
L= ‘ | | | "
ALO14
FL?I;S
BE EE TE
48:0UTSEL12 45:0UTSEL1 43:0UTSEL13
3] 1 [£]
23460 E| a
L_| An example of the OUT1A signal An example of the DO1 signal with a datavalue of 0 |
with a data value of 69.4 (a status indicating that alarm output 1 is off)
B9.4 /?8.2 £9.4 ] o f1o11 o1z
[ouTTa) O0T24) [ouT34) [O0TR] [O0TZR] m ;I
P .
An example of the DO2 signal with a data value of 0
0K | (a status indicating that alarm output 2 is off)

[ Quits custom computation maritar.

[673758 EGE 4|

Figure 11.3.2

Example of [Output Block Monitor] View
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11.3.2 Monitoring the Inputs and Parameters of Computation Modules

11-8

In the [Module Monitor] view, you can monitor the signals listed in the following table, module by

module.
Signal Name Description
Inputs of computation modules IN1 These signals take one of the following data
ranges depending on the type of computation
IN2 module.
IN3 The numbers of inputs and parameters also
depend on the type of computation module.
IN4
« Signed 4-byte data
IN5 * Signed 2-byte data
IN6 * Flagdataof Oor 1
IN7
IN8
Parameters of computation modules P1
P2
P3
P4
- Operation

O Double-click the computation module in the [Output Block Monitor] view (Figure 11.3.2). The
[Module Monitor] (Figure 11.3.3) view appears.

Module Monitor

Module Marme

Order of Execution 1

4E:0UTSELT [ Loop-1 output selection 1]

|An example of the IN1 input with a data value of 20806 |

Mame Connection Monit\f Data

1M1 Input 1 ht 1 20806
M2 Input 2 HAw.1 20206
IM3 Input 3 CMA 1]

M4 Input 4 RET1 20806
Mg Input & RET2 23460
IMG Input & ALDM3 1]

M7 Input 7 ALO14 a

(1]

P1

P2

P2

P4

Figure11.3.3  Example of [Module Monitor] View
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Chapter 12 Examples of Custom Computation and Custom Display Configurations

12. Examples of Custom Computation
and Custom Display Configurations

This chapter gives examples of the configurations of custom computations and custom displays.
When configuring custom computations and displays according to these examples, it is recommended
that you read the sample files first and then either modify their settings or make the configurations
from scratch. In this chapter, the sample file (file name: USM01.1SC) for single-loop control is used
for the explanation.

e Example 1: Applying Corrective Computation to the PV Input -------------------- (Section 12.1)
e Example 2: Showing the PV Input Value before Corrective Computation ----- (Section 12.2)
e Example 3: Implementing Simple Logic Operations-Specifying the

Presence/Absence of Corrective Computation Applied to the PV Input -------- (Section 12.3)
e Example 4: Applying Temperature-based Flowrate Corrections

to the PV Input (Section 12.4)
e Example 5: Configuring Timers (Section 12.5)
e Example 6: Setting Parameters (Section 12.6)
e Example 7: OR Function of Alarm Outputs (Section 12.7)

IM 5G1A11-01E 12-1



m Preparations for configuring sample file

12-2

When you start the LL 1200 tool, the [Tool Selection] dialog box (Figure 12.0.1) appears.

§ LL1200 - [NewFile] [_TOl <]
File[F] Communication[C] Background Color Setting  Help[H)

0w\ | 2| 8t @

Tool Selection |
ok |

" Parameters Setting Tool

{+ Custom Computation Building T ook

[ Starts Custorn Computation Building T ool BEED [ 245 Pt ]

Figure 12.0.1  [Tool Selection] Dialog Box

To read a sample file for single-loop control, follow the steps shown below.

O

In the [Tool Selection] dialog box, click the <Custom Computation Building Tool> option button.
Then, click the <OK> button.

In the [New/Modification] dialog box, click the <Open Sample File> option button. Then, click
the <OK> button.

In the [Open Sample File] dialog box, choose the sample for single-loop control (file name:
USMO01.1SC) as the file to be read.

In the [Specify Suffix Code and Controller Type] dialog box, choose <Single-loop type> as the
controller type. Specify the same suffix and optional suffix codes as those of the US1000 control-
ler you will connect to the system.

In the [Specify Suffix Code and Controller Type] dialog box, click the <OK> button. The [Cus-
tom Computation Configuration Menu/Custom Display Configuration Menu] dialog box (Figure

12.0.2) appears.
Now, you are ready to configure the same custom computations and displays as the examples
discussed later in this chapter.

I+

¥ Custom Computation Configuration - [USMOD1.1sc]
File[F] EditinglE] Display Custom Computation[T] Communication[C] Background Color Setting  Help[H)

D|=|a| S| 84| ©f

r Custom Computation Egnﬁﬁﬂratiou
.

/

f < H 4 N,
‘ ,I' Input Block ‘\\ I ,l' Cusztom Display Selection ‘\‘ |
i ; / X
7 ¢ 0
/ \ / \
/ \ h !
I \ 1 H
Il' Output Block II‘ | 'I‘ Custom Dizplay Switching Condition H |
L H 1 !
I: :, |“ ":
\ ! N\ J
\ ! \
‘Il Ter-zegment Linearizer 3 and 4 Parameters ! Security Definition
\ ;

| Opens [Custom Display Selectiopy /jg b, | ?x’292’9§\ | 305 PM v
\
Options in Custom Computation Options in Custom Display
Configuration menu Configuration menu

Figure 12.0.2  [Custom Computation Configuration Menu/Custom Display Configuration
Menu] Dialog Box
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Chapter 12 Examples of Custom Computation and Custom Display Configurations

12.1 Example 1. Applying Corrective Computation to the
PV Input

In this example, you introduce a 1 to 5-V correction signal through the AIN3 analog input. The
purpose of this correction signal is to correct the PV signal by multiplying the PV signal fed to the
AIN1 analog input.

m Preparations for Applying Corrective Computation to the PV Input
Multiply the AIN1 analog input by the AIN3 analog input, which is regarded as a multiplier of 0.5 to
1.5, as shown in the following formula.

PV1 input = AIN1 analog input x AIN3 analog input

Configure the range and scale of the AIN3 analog input as shown below. Note that the parameters
listed below are setup parameters.

RH3 (maximum value of analog input-3 range): 5.000 (V)
RL3 (minimum value of analog input-3 range): 1.000 (V)
SH3 (maximum value of analog input-3 scale): 1500
SL3 (minimum value of analog input-3 scale): 500
SDP3 (analog input-3 decimal point position): 3

The readouts of the AIN3 analog input are used as the correction factors and are as shown below.
For a5-V signal, the AIN3 analog input reads 1.500.
For a 3-V signal, the AIN3 analog input reads 1.000.
For a 1-V signal, the AIN3 analog input reads 0.500.

Scale value $

1.500
(SH3)

1.000

0.500
(SL3)

» V]

1.000 3.000 5.000 AIN3 analog input

(RL3) (RH3)

Figure12.1.1  AIN3 Analog Input vs. Scale Value
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The AIN1 analog input reads 0.5 times, or half, the actual value if a 1-V signal is applied to the AIN3
analog input. Likewise, it reads 1.5 times the actua value if a 5-V signa is applied to the AIN3
analog input.

Multiplication of AIN1 4
analog input
15
1.0
0.5
1.000 3.000 5.000 AINI;ar[l\go nout
(RL3) (RH3) 91np

Figure12.1.2  Multiplication of AIN1 Analog Input vs. AIN3 Analog I nput

For the maximum and minimum value of analog input scale, however, each internal data value for
custom computation is represented as an integer ranging from O to 30000. Hence, the correction
factors (multiplications of the AIN1 analog input) of 0.500, 1.000 and 1.500 discussed above are
represented as 0, 15000 and 30000, respectively. The PV signal coming in through the AIN1 analog
input is multiplied by the specific internal data value determined. If the AIN1 analog input is multi-
plied simply in this way, the resulting value of the input is 15000 times the actual value for a 3-V
signal applied to the AIN3 analog input. In order for the multiplication to become 1.000 in actual
application, the following conversion formula must be executed before the AIN1 analog input is
multiplied.

) AIN2 internal data value
AIN1 internal data value x 30000 + 0.5 o 0

Since al data values are handled internally as integers, the fraction of 0.5 cannot be used in this
formula. Its use would also prevent you from obtaining the correct result because a fraction is
truncated if you first divide the AIN3 value by 30000. To solve these problems, formula O must be
transformed into formula # shown below.

AIN2 internal data value + 15000

AIN1 internal data value x T — 0

Now, you are ready to introduce the correction signal.
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Chapter 12 Examples of Custom Computation and Custom Display Configurations

m Diagram Showing How Customized Computation Modules for Correcting the PV Input Are Connected
Figure 12.1.3 is a block diagram showing how customized computation modules are connected to
implement the process discussed in the previous section.

The procedure for configuring this block diagram is explained in the paragraph, “ m Procedure for
Configuring Custom Computations,” that follows.

PV input Correction input Contact inputs

(AIND) (AIN3) (bi1.st }(Di12.st {(D13.st )(Di4.st Y DI5.st ) DI6.st ){(DI7.st)

1303 [5161| |[5162] |5163| [5164| |5165| [5166] |5167]
Tzzlsooo

IN1 P1=0(AIN1)
41:EUCONV | P2=0(PV1)

1]

1401

1:ADD

FMU—T1 Multiplication

3

| AIN1(AIN3+15000) 1405] IN2=30000

IN1 Division
4:DIV

[4] _— AIN1(AIN3+15000)/30000 |

1407~
l l v y y y A 4
-------------- (CSVIN.l} (FF) (RIS }--{MAN.1)--@T1}-@E®-@ED--(SV.Bz}--(sv.B?}

<

Control and computing section

<

Output block

Figure12.1.3  Diagram Showing How Customized Computation Modules for Correcting the
PV Input Are Connected (Input Block)
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m Procedure for Configuring Custom Computations
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Before you begin configuring custom computations, read the sample file for single-loop control (file
name: USMO01.1SC). To read the file, see subsection 7.3.1, “Reading Data from Disk.” Next, delete
all of the computation modules that exist in the input block, leaving the contact inputs wired as they
are. For details on how to delete the computation modules, see Section 6.1.2, “Deleting Computation
Modules.”

If you carry out the configuration discussed in this section, you will no longer be able to use the
functions of cascade and feedforward inputs available in single-loop control.

To configure the custom computations, follow the instructions in “Operation |,” “Operation 1" and
“Operation I11,” in this order.

- Operation I: Module Configuration

O In the [Custom Computation Configuration Menu] dialog box (Figure 12.0.2), click <Input Block>.
The [Input Block] dialog box (Figure 12.1.4) appears.

¢ Custom Computation Configuration - [USM01.1sc] - [Input Block]

':l:.;‘ File[F] EditinglE] DisplayD] Custom Cormputation[T] Communication[C) Background Color Setting(B]  Help(H) = |ﬁ| |5|
D|@|H| @l I'||1"l| Q|
-AIN1 AINZ2 AIN3 DIZst| =
A 1:1 I 5
: i . .
AETTTTTTTR BT [5= R
i . : i . .
X K I
. : : ! .
A 3
Cancel Help |
| Double-clicking the position where no module has been registered opens a module setting dialog box. | T340 | 5:08 P ]

Figure12.1.4  [Input Block] Dialog Box
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Chapter 12 Examples of Custom Computation and Custom Display Configurations

# Inthe [Input Block] dialog box, double-click a blank box. The [Module Configuration] dialog box
(Figure 12.1.5) appears.

Module Configuration

Arithmetic Operation

Logic Operation

Indexes

Special Calculation

Special Function I

Symbol | Mame -
30:5UM Sum
31 TIMER Tirner
F2CHGLMT R ate-of-change limiter
FHPLINET 10-zegment linearizer 1
A4:PLINEZ 10-zegment linearizer 2
35ILIME Irverse 10-zegment linear
3EILIMEZ Irwerse 10-zegment linear
AFCURVEA Curve linearizer 1 approsic
JECURVEZ Curve linearizer 2 approsic
3FRATIO R atio
40FILTER First-order-lag filker
A1:ELCONY EU range conversion
ATCEIECTY Cusiitrhinn hahusan 7 innn T

Figure 12.1.5 [Module Configuration] Dialog Box

O Click the <Specia Calculation> index.
0 Double-click <41: EUCONV>. The EUCONV module is registered with the [Input Block] dialog
box, as shown in Figure 12.1.6.

¢ Custom Computation Configuration - [USMO1.1sc] - [Input Block]
'1:.;‘ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) = | =] |1|
D|W"v|ﬂ| @l "l|"l| ﬁ|
-AIN1 AIN2 AN DiZst «
A1 .BT"""": .E_‘I""_"":
41EUCONY : :
a2 T TTTTTTh -7 o=
: i : | ' :
1 1 o R
| ' | ' H ' -
4 3
H f Cancel | Help |
|You can digplay the description of the module by clicking an item with the right button, | T390 | 5:09 P ]

Figure12.1.6  Example of the [Input Block] Dialog Box where the EUCONV Module I's
Registered Asthe First-run Module

oo Repeat steps # to 0 to register the Addition (ADD), Multiplication (MUL) and Division (DIV)
modules. Register these modules in the order of ADD, MUL and then DIV modules.
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Figure 12.1.7 is an example of the [Input Block] dialog box where the EUCONV, ADD, MUL and

DIV modules are registered.

¢ Custom Computation Configuration - [USM01.1sc] - [Input Block]

':l:.;‘ File[F] EditinglE] DisplayD] Custom Cormputation[T] Communication[C) Background Color Setting(B]  Help(H) = |ﬁ| |5|
D|ﬁ’v|ﬂ| @l "ll*'l| Q|
a1 E1 55
4LEUCONY 1:400 ,
] Z -
..6._2_"""": B2 cE T
i ! AMUL i .
Lo | N I
% B3 e
, ; 4Dl , ;
A DI
Cancel | Help
|You can digplay the description of the module by clicking an item with the right button, | T340 | 5:09 P ]

Figure 12.1.7

DIV Modules Are Registered

Example of the [Input Block] Dialog Box where the EUCONV, ADD, MUL and

When you finish registering the computation modules, proceed to “Operation I1: Module Setting.”
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This operation involves configuring the inputs and parameters of computation modules.

Chapter 12 Examples of Custom Computation and Custom Display Configurations

- Operation II: Module Setting

O Click the registered first-run EUCONV module.
# From the tool menus, choose <Editing>, then <Connection>. The [Module Setting] dialog box
(Figure 12.1.8) appears.

Order of Execution

1

Module Setting [ X]
Module Name 41:EUCONY [ EL range conversion |

N2

Setpoint

Guideline

IM3

M4

M5

INE

IMN7

MG

P1

P2

Pa

P4

Data type of module input
Data type of module output

Mot connected
Mot connected

AlNn | Ciln.st I Module Output D-legisterl I-rela_l,ll Constant Valuel

|

Analog |nput | D-reqgister
AN 1301
AlNZ 1302
AlNZ 1303

Ok |
Cancel |
Module Description |

Figure 12.1.8

[Module Setting] Dialog Box
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O Click the <IN1> module input.
O Click the <AINn> index.

oo Double-click <AIN1> in the list box. The <AIN1 (Setpoint column)> and <D1301 (Guideline

column)> options appear in the <IN1> row.

Module Setting
Module Name 41:EUCONY [ EU range corwersion |

Order of Execution 1

Mame

Setpoin

Input 1 AlM1
INZ
N3
IN4
ING
INE
IN7

N3

Indexes >
P2
F3

P4

Data type of module input Mot connected

Data type of module output Mat connected

t

013201

Guideline

AlNR I Diln.st I Module Dutput D-registerl |-relay I Constant Yalue I

Analog Input | [-register

13
1302
1303

| O Click the <AINn> index|

[0 Double-click <AIN1>

oK |
Canecel |
Module Description |

Figure12.1.9  Configuration of the <IN1> Input
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I+

Click the <P1> module parameter.
Click the <Constant Value> index.
Type “0" in the text box and press the <Enter> key.

IV IA

Module Setting
M adule Name 4T:EUCONY [ EU range conversion |

Order of Execution 1

Mame | Setpoint | Guideline
N1 Input 1 AlM1 D1301

INZ
IN3
N4
INS
ING
IN7

Indexes _\ Data type of module input C value(D)

P2 Diata type of module output Mot connected

|D Click the <Constant Value> index |

F4

AIan DIn.stl Module Dutput D-legisterl Irelay  Constant Yalue ]/ oK |
|

|0 Type “0” and press the <Enter>key |  Cancel |

Module Description |

Constant Walue [nput ID

Figure 12.1.10 Configuration of the <P1> Parameter
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O Click the <P2> module parameter.
i Click the <Constant Vaue> index.

@ Type“0” in the text box and press the <Enter> key.

Module Setting

Order of Execution 1

Module Mame 41:EUCONY [ EL range conversion |

Marme

Setpoint

Guideline

1M1 Input 1
INZ
IM3
IN4
IN5
INE
IN7
INg

Indexes
Fi

Data type of module input
Data type of module output

AN

D130

P4

||II Click the <Constant Value> index |

AIan DIn.stl todule Output D-registerl lelay  Constant Value I/

[O Type “0” and press the <Enter> key |

0K |

Cancel

Constant Walue lnput

"

Module Description |

Figure 12.1.11 Configuration of the <P2> Parameter

@ Click the <OK> button.
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Repeat steps [0 to @ to configure the inputs and parameters of the Addition (ADD), Multiplication
(MUL) and Division (DIV) modules also.

The setpoints of the inputs for which connection is made are as follows.

ADD module:

Inputs

IN1

Index: [AINN]
Selection: [AIN3 (1303)]

IN2

Index: [Constant Value]
Setpoint: [15000]

MUL module:

Inputs

IN1

Index: [Module Output]
Group box: [Input Block]
Selection: [IMOLL (1401)]

IN2

Index: [Module Output]
Group box: [Input Block]
Selection: [IMO2L (1403)]

DIV module:

Inputs

IN1

Index: [Module Output]
Group box: [Input Block]
Selection: [IMO3L (1405)]

IN2

IN2 Index: [Constant Value]
Setpoint: [30000]

When you finish configuring the computation modules' inputs and parameters, proceed to “ Operation
I11: Connection to the Control and Computing Section.”

IM 5G1A11-01E
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- Operation Ill: Connection to the Control and Computing Section

This operation involves defining the settings needed to pass the results of computation in the input

block to the control and computing section.

O Inthe [Input Block] dialog box (Figure 12.1.12), click the <PVIN.1> output signal.

¢ Custom Computation Configuration - [USM01.1sc] - [Input Block]

'1:.;‘ File[F] EditinglE] DisplayD] Custom Cormputation[T] Communication[C) Background Color Setting(B]  Help(H)

Di=ldl 5 44 o

ﬁo?oo
K]
' 400

PVIN.1 output signal
fed by input block

@ [FIN.2] [C5wINT] [C5vIM.2] TRK1 TRF.1 MAN1 AT

b, 2]
GAMN.1 GAIN. 2] TRE.2) TRF.2 CAS 1 o0/ =
4 »
] | Cancel | Help |
| Double-clicking the position where no module haz been registered opens a module setting dialog box. | 7431598 | 511 PM ]

Figure 12.1.12 Output Signal Fed by Input Block

# From the tool menus, choose <Editing>, then <Connection>. The [Setting of Input Block Connec-

tion Assignment] dialog box (Figure 12.1.13) appears.

Setting of Input Block Connection Assignment
Indexes
Mame | Setpoint | Guideline
PR Loop-1 PV input Mot cannected

AlNn I Dlrvst I Module Dutput D-registerl |-reday I Ok |
Analog Input | D-register Cancel |
AlN1 13
AlN2 1302 . .
AN 1303 Disconnection |
1] | |

Figure 12.1.13

O Click the <Module Output> index.

O Click the <Input Block> option button in the group box.
oo Double-click <IMOA4L> in the list box. The <IMOAL (Setpoint column)> and <D1407 (Guideline

column)> options appear in the <PVIN.1> row.

12-14

[Setting of Input Block Connection Assignment] Dialog Box

IM 5G1A11-01E



Chapter 12 Examples of Custom Computation and Custom Display Configurations

Setting of Input Block Connection Assignment
Indexes
Marme Setpoint | Guideling
FYIM.1 Loop-1 PY input IMO4L 01407
.&INnI Dlrgt  Module Output | D-registerl I-rela_lrll 0k |
I odule 0 utput | D-reqister - Cancel |
Group box IMO1L 1401
_\ % [nput Block IMO2L 1403 Disconnection |
1405
1407
" Output Block IMOSL 1403
IMOBL 1411
IMO7L 1413 hd
1 | »

Figure12.1.14 Configuration of the <IM O4L > Output

+ Click the <OK> button.
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¢ Custom Computation Configuration - [USMO1.1sc] - [Input Block]
'1:.;‘ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) = | =] |1|
Dlﬁ’vlﬂl @l "ll"ll ﬁl
“
BEZTTTTTTT B2 2T
| ! HMUL ' :
:__________J 3 :__________J
— _
ﬁo?oo
1 B3 o R
i ! 4D i :
L 1 .
4 3 I
[
| N | [PvIn.2] [C5WIMT] [C5vin.2] TRE1 TRF.1 AN.1 AUT.1 MAN. 2
GAIM.1 GAIN.2 T TRF.2 Ca5.1 0/C [=
4 »
Ok, | Cancel | Help |
| Clicking black autput with the right button opens a dialog box to zet connection assignment. | F4A/98 | 512 PM ]

Figure12.1.15 Example of the [Input Block] Dialog Box (finished view) Where Corrective
Computation Is Applied to the PV Input

Y ou have now finished this example of configuring custom computations for correcting the PV input.

The final step when configuring actual custom computations (after this example), is to download the
computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-

mance by means of custom computation monitoring (see Chapter 11).
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12.2 Example 2: Showing the PV Input Value before Cor-
rective Computation

In this example, you use the custom computations you configured in Section 12.1 to show the PV
input value before corrective computation on the US1000 controller’s SV digital display.

This involves first configuring custom computations for this purpose, and then configuring the custom
displays.

When you finish the operations in this section, you can view the PV1 & SV1 display, PV1 & MV1
display and DISP1 display on the operation display panel, in succession with each press of the
<DISP> key, as shown in Figure 12.2.1. The SV digital display on the DISP1 display shows the value
of the PV input before corrective computation.

[PV1 & SV1 Display| [PV1 & MV1 Display] | DISP1 Display |
[— —
=] i i =) Gives the PV input ——1.—— Shows the preset text
3 Gives the PV input T rendout P! . . p
P P E=]l| | Gives the PV readout
PATITS Gives the SV readout AT Gives the MV output 100f—1 Fa] \|before comrective
=| Pl =| Pad|| readout =| Fm/| Lcomputation
[al [al [a]
= = =
— —
oo DIsP oo DISP 00
g DISP 0 DISP 0
key key El

C
7N
[>1
YOKOGAWA @ YOKOGAWA YOKOGAWA &

Figure 12.21  Addition of DISP1 Display to Operation Displays for Single-loop Control
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m Procedure for Configuring Custom Computations

To configure the custom computations, follow the instructions in “Operation I” and “Operation I1”
here, in this order.

- Operation I: Module Configuration

O Inthe [Input Block] dialog box (Figure 12.1.15), double-click a blank box. The [Module Configu-
ration] dialog box (Figure 12.2.2) appears.

Module Configuration

Arithrmetic O peration

Logic Operation

- - Indexes
Special Calculation

| Special Function

|_Surnbal | M arie
BEDISPCHG Dizplay data unit corversion
RE:FARASET Parameter setting
[ata display 1
RaDISP2 Data display 2
@ BO:OUTSETH Output-1 terminal configuratic
® E1.OUTSETZ Output-2 terminal configuratic

Figure12.22  [Module Configuration] Dialog Box

# Click the <Specia Function> index.
O Double-click <57: DISP1>. The DISP1 module is registered with the [Input Block] dialog box, as
shown in Figure 12.2.3.

¢ Custom Computation Configuration - [USMO1.1sc] - [Input Block]
'1:.;‘ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) = | =] |1|
D|@|H| @l "ll"ll ﬁ|
EZTTTTTTT K 2T
, ' MUL , '
I ! 1 I
[ 3 [ _I
—
ﬁo?oo
A3 B3 .EI_S_________:
57:DISP1 4DV :
5] 4 o
-
4 3
| -
[
[PVINA] [PvIN.2] |EEIN| R TREA TRF.1 AN AUT.1 MAN.2)
GAINT GAIN.2) TRE.2) TRF.2] 0/t [=
4 3
Cancel | Help |
|You can digplay the description of the module by clicking an item with the right button, | T390 | 513 P ]

Figure12.23  Example of the [Input Block] Dialog Box where the DISP1 Module | s Regis-
tered as the Fifth-run Module

When you finish registering the computation modules, proceed to “Operation I1: Module Setting.”
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This operation involves configuring the inputs and parameters of computation modules.

- Operation II: Module Setting

O Click the registered fifth-run DISP1 module.
# From the tool menus, choose <Editing>, then <Connection>. The [Module Setting] dialog box
(Figure 12.2.4) appears.

Module Setting
Module Marme

Order of Exgcution

B7DISPT [ Data display 1]
g

MName

Setpoint

Guideline

M2

(L3

M4

IM5

IMNEB

IN7

M3

P1

P2

F3

P4

Unit of input data {0 to 15)

Mot connected

AlMn | Dln.stl Module Dutput D-registerl |-relay I Canstant Yalue I

|

Analog |nput | D-reqister
AlM1 1301
AlNZ 1302
AN 1303

[l |
Cancel |
Module Dezcription |

Figure12.2.4

[Module Setting] Dialog Box
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Click the <IN1> module input.

Click the <Module Output> index.

Click the <Input Block> option button in the group box.

Double-click <IMO1L> in the list box. The <IMO1L (Setpoint column)> and <D1401 (Guideline
column)> options appear in the <IN1> row.

H+ 8 OO

Module Setting
Madule M ame A7:DISPT [ Data display 1]
Order of Execution 5

Mame Setpoint Guideling
Datato be MO0 01401

M5
MG
M7
(18]

Indexes —\ F1 Unit of input data (0 to 18) Mot connected

P2
P2
Fi T

AIan Dinst  Maduls Output | D-registerl I-relayl ConstantVaIuel 0K |
O Click the <Input Block> option button | | Module Output | D-register - Cancel |
020

0 Click the <Module Output>
index

1401
& Input Block 1403 — o
/‘/ IMO3L 1405 Module Description |
IMO4L 1407
¢ IMO5L 1409
| O Double-click <IMO1L> | mggt 1:113 ]
i | o

Figure 12.25  Configuration of the <IN1> Input
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IN

Click the <P1> module parameter.
Click the <Constant Value> index.
Type “6” in the text box and press the <Enter> key.

0O v

Module Setting
M adule M ame A7:DISPT [ Data display 1]

Order of Execution 5

Mame | Setpoint | Guideline
1M1 Data to be displayed IMO1L D1401

INZ
IM3
IN4
IN5
INE
IN7

Indexes 1
_\ P3

P4

AIan DIn.stl Module Dutput D-legisterl |-relay Constant\falue1/ 0K |

| O Type “6” and press the <Enter> key | Fancel |

Module Description |
Constant Walue lnput ]

| 0 Click the <Constant Value> index |

Figure 12.2.6  Configuration of the <P1> Parameter
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i Click the <OK> button.

¢ Custom Computation Configuration - [USMO1.1sc] - [Input Block]
'1:.;‘ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) = | =] |1|
D|W"v|ﬂ| @l "l|"l| ﬁ|
STEUCONY [ ° 1:400 =
EZTTTTTTT B2 T
; ; IMUL : ;
L 3 L
—
ﬁo?oo
[X] —& B3 .E_S"_""":
57:DI3P1 4Dl ;
[5] 4 o
4 » |
[
[PYIMA [PvIN.2] [C5vIM] [C5vin.2| TRKA TRF.1 AN 1 AUT.1 MAN. 2] v|
4 3
Cancel | Help |
| Double-clicking the position where no module haz been registered openz a module setting dialog box. | T390 | 514 P ]

Figure12.27  Exampleof [Input Block] Dialog Box (finished view) for Showing the PV Input
Value before Corrective Computation

Y ou have now finished the configuration of custom computations, and must now configure the custom
displays.
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m Procedure for Configuring Custom Displays
To configure the custom displays, follow the instructions in “Operation 1" and “Operation I1” here, in
this order.

- Operation I: Custom Display Selection

O In the [Custom Display Configuration Menu] dialog box (Figure 12.0.2), click <Custom Display
Selection>. The [Custom Display Selection] dialog box (Figure 12.2.8) for single-loop control

appears.

% Custom Computation Configuration - [USM01_1:c]
Fil(F] Editing[E] Custom Computation(T]  Communication[C]  Background Color Setting  Help(H]

D|w|el S| (4 o

Custom Dizplay Selection
peration Dis... | USER Dizpla | - Custorm Display | Display Condition ] oK. |

L1 ALM Always display

SN0 Cancel |
Custom . | Help |
Display 1

milan et of Dice
etting of Dizplay
L_EN}:;'T' - Characters
Always display ]

mlim Custom .
SYHNO. Display 2
- NO.-
mlin
2
LLFPid
“NO.— Custo .
Display 3
m2en R =] Click here .
| Click. the display selection cell, and then double click a figure among custom display altemnatives. | 7/29/98 | E13 P ]

Figure 12.2.8  [Custom Display Selection] Dialog Box

# Inthe [Custom Display Selection] dialog box, click the <Custom Display> cell in the <Custom
Display 3> section of the rightmost box.

12-22 IM 5G1A11-01E
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O Inthe same dialog box, double-click <DISP1 Display> in the <USER Display> box, second from
the leftmost box. <DISP1 Display> is registered with the Custom Display 3 section, as shown in

Figure 12.2.9.

¥ Custom Computation Configuration - [USM01_1sc]
File[F] EditinglE] Custom Computation(T] Communication[C] Background Color Setting  Help(H]

D|w|dl &) 4 o

Custom Display Selection

(peration Dis... | «] | USER Displa - Custorn Display | Display Condition
PY2 Always display

-PV2- Cancel |
Custom < Help |

Display 1

Setting of Display
SMBER |
-MY 1- -SMPER-| ] Characters

Always display

|»
\:
s

Custom -
Display 2
milin
Always display -
| DISP] |
DISP2 [-DISP1-]
o |5P2- Custo
Dizplay 3
O Double-click here. = hd
I
[You can delete a registered custom display with the DEL key. [7/29/98 [E:14 FM 4

| 0 The module is registered here

Figure 12.2.9  Registration of DISP1 Display

O Click the <OK> button.
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- Operation II: Text Setting

This operation involves setting the text you want to show on the PV digital display of the DISP1
display. If you skip the steps noted below, the PV digital display shows <DISP1> .

O Click the <Setting of Display Characters> button in the dialog box shown in Figure 12.2.9. The
[Setting Character of DISP1, 2 Displays] dialog box (Figure 12.2.10) appears.

Setting Character of DISP1.2 Display

Characters shown on PV digital display Ok, |

ISP PRV
Cancel |
DISP2 DISF2

Figure 12.2.10 [Setting Character of DISP1, 2 Displays] Dialog Box

# In the text box, type the text you want to show on the PV digital display. You can type a maxi-
mum of five half-byte alphanumeric characters. Figure 12.2.11 is an example where “PPV” is set
as the text.

DISP1 Display
(" [=1V]
Y __I_:ﬁjjz Shows the preset text
EA\\// = J__Ioé'L_:f’] Gives the PV readout before
[ the corrective computation
O
1001— | L\I
=
0o DISP
0 ose)
lc | o]
L&A > |
O YOKOGAWA @
|\ J
Figure 12.2.11 Example of the DISP1 Display Configured to Show “PPV” on Its PV Digital
Display

O Click the <OK> button.
The PV digital display of the DISP1 display is now configured to show “PPV” as the text.
The final step when configuring actual custom computations (after this example), is to download the

computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-
mance by means of custom computation monitoring (see Chapter 11).
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12.3 Example 3: Implementing Simple Logic Operations

This section introduces an example where two signals are switched between by turning on and off the
contact input.

The example shown here is explained using the block diagram of the custom computations configured
in Section 12.1.

m Connection of Customized Computation Modules for Specifying the Presence/Absence of Corrective
Computation
In this section, a process which specifies the presence or absence of custom computation depending on
the on/off state of contact input 7 (DI7) is added to the block diagram configured in Section 12.1.

The procedure for configuring this block diagram is explained in the paragraph, “ m Procedure for
Configuring Custom Computations,” that follows.

Flag for specifying
presence/absence of
corrective computation

PV input Correction input l
(AINL) AIN3 (pi1.st }(D12.st }(DI3.st ) DI4.st }(DI5.st }(DI6.st ) DI7.st)
1303 |5161| |5162| |5163| |5164| [5165| |5166| |5167]
N2=15000
IN1 P1=0(AIN1) INT v
41:EUC,C¥ P2=0(PV1) 1:ADD
2]
[1401] 1403
v
IN1 IN2
3:MUL
3]
1405 | IN2=30000
v
IN1
4:DIV
[2]
;m , Switch module
7
INLIN2 P1=5167
11:SWITCH |«
,T The module outputs the input value selected
1409 depending on the on/off state of the DI7 input.
vy ,
-------------- CsvinD) (FO) RIS) (AN D)-(AUTD) (5V.80)(5v.BD)(5v.6)-(GvBd)

<

Control and computing section

<~

Output block

Figure 12.3.1  Connection of Customized Computation Modules for Specifying the Presence/
Absence of Corrective Computation (Diagram of Input Block)
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Cancel the connection of contact input 7. To cancel, see subsection 6.1.5, “ Changing the Way

Computation Modules Are Connected.”

If you carry out the configurations discussed in this section, you will no longer be able to use the
functions of cascade and feedforward inputs available in single-loop control. You will also not be

able to use the function of SV number selection based on contact inputs.

To configure the custom computations, follow the instructions in “Operation |,” “Operation 1" and
“Operation I11” here, in this order.

- Operation I: Module Configuration

O Configure custom computations as per Section 12.1, “Example 1: Applying Corrective Computa-
tion to the PV Input.”
# Inthe [Input Block] dialog box (Figure 12.1.15), double-click a blank box. The [Module Configu-

ration] dialog box (Figure 12.3.2) appears.

Module Configuration

I Arithmetic Operation

Logic O peration

Special Calculation

Special Function

Symbol I M ame -
1:ADD Addition
2508 Subtraction
IMUL Multiplication
401 Division
SABS Absolute value
E:RECIPRO Recipracal
FoMINMasxaE Auto-zelectormin. /max. /a
GMaxHOLD Hold maxirmum value
SMINHOLD Hold minimum value
Hold
Switch —_
Limiter
13COMST Conetant i

Figure 12.3.2

O Click the <Arithmetic Operation> index.

[Module Configuration] Dialog Box

O Double-click <11: SWITCH>. The SWITCH module is registered with the [Input Block] dialog
box, as shown in Figure 12.3.3.
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% Custom Computation Configuration - [USMO1.12c] - [Input Block]
':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) _|ﬁ||1|
Dlw”|ﬂ| ﬁl I'll"'ll ﬁl
41ELCONY " 1:4DD ' . =
z
e —
BEZTTTTTTT B2 2T
| ! HMUL ' :
:__________J 3 :__________J
—
ﬁo?oo
A3 B3 I
11:5wITCH 4DIv ;
[5] 4 !
4 3 I
[
[PVINA] [PviN.2] [C5viM ] [C5vin.2 TRET TRF.1 MAN.1 AUT.1 MAN. 2 v|
4 »
Cancel | Help |
“You can display the description of the module by clicking an iter with the right button. F4A/98 516 PH
| 4

Figure 12.3.3  Example of the [Input Block] Dialog Box where the SWITCH Module Is
Registered Asthe Fifth-run Module

When you finish registering the computation modules, proceed to “Operation I1: Module Setting.”
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This operation involves configuring the inputs and parameters of computation modules.

O Click the registered fifth-run SWITCH module.

- Operation II: Module Setting

# From the tool menus, choose <Editing>, then <Connection>. The [Module Setting] dialog box
(Figure 12.3.4) appears.

Module Setting
Module Marme

Order of Execution

T1:SWATCH [ Switch )

5

M2

(L3

M4

MG

IMG

IN7

MG

F1

F2

P32

P4

Selection flag

Guideline

IR | DIn.stI hodule Dutput D-registerl |-relay I Canstart Walue I

Analog Input

AlM1
AlN2
AlN2

|

Ok |
Cancel |
Maodule Description |

Figure 12.3.4

[Module Setting] Dialog Box
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Click the <IN1> module input.

Click the <Module Output> index.

Click the [Input Block] option button in the group box.

Double-click <IMO1L> in the list box. The <IMO1L (Setpoint column)> and <D1401 (Guideline
column)> options appear in the <IN1> row.

H+ 8 OO

Module Setting
Module Mame T15WATCEH [ Switch )
Order of Execution 5

Guideline

Marme Setpoint

Input 1 ML D140

Input 2 Mat connecte

M2
M3
M4
M5
MG
M7
(1]

Indexes

F1 Selection flag Mot connected

P2 - .

3 | O Click the <Module Output> index |
P4

AINnI Dinst  Madule Dutput | D-registerl I-relayl ConstantVaIuel 0K |

| O Click the <Input Block> option button !

b odule Dutput I [ -register - Cancel |

\‘\ r 7301
* |nput Block 1403 - - |

1405 Module Description

1407

" Output Block 1403

g 0EL 1411

[ D Double-click <IMO1L> i\AID?L E d
2 »

Figure 12.3.5  Configuration of the <IN1> Input
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Click the <IN2> module inpuit.
Click the <Module Output> index.

- O

column)> options appear in the <IN2> row.

Module Setting

Order of Execution 5

Click the <Input Block> option button in the group box.
Double-click <IMOA4L> in the list box. The <IMOA4L (Setpoint column)> and <D1407 (Guideline

M adule M ame T1SWITCH [ Switch )

Mame

| Setpoint

Guideline

1M1 Input 1
[
IM3
IN4
IN5
INE
IN7
INg
P1 Selection
P2

Indexes

IMO1L

Input 2 IMO4L

flag Mot cannected

3 | O Click the

<Module Output> index

P4

D140
01407

/
AIan Dinst  Module Dutput | D-registerl

| O Click the <Input Block> option button !

|-relay I Carstant W alue |

12-30

b odule Output I [ -register -
TMOTC 1401

% Input Block IMO2L 1403 -
IMO3L 1405
: 1407

™ Output Block " [IMO5L 1409
IMOBL 1411
IMD7L 1413 _l;l

O Double-dlick <imoaL>  |Il— | >

ak |
Cancel |
Module Description |

Figure 12.3.6  Configuration of the <IN2> I nput
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Chapter 12 Examples of Custom Computation and Custom Display Configurations

@ Click the <P1> module parameter.

@ Click the <DIn.st> index.

®@ Double-click <DI7.st> in the drop-down list box. The <DI7.st (Setpoint column)> and <15167
(Guideline column)> options appear in the <P1> row.

Module Setting
Module Marme T1:5WATCH [ Switch |
Order of Execution 5
Mame | Setpaint | Guideling
1M1 Input 1 IMOTL 01401
M2 Input 2 IMO4L 01407

Indexes _
_\ 4 Selection flag 13167
rz 1| O Click the <DIn.st> index_|

AlMn Dinst | Module Dutputl D-registerl |-relap I Constart Valuel Ok |
Contact |nput | [REE Cancel |

DI1.st 161

DI2 st 5162 L
D3t 5163 Maodule Description |
Dl 4.st 5164

D5t 5165

DIE. st 5166

G167

— O Double-click <DI7.st> |
Figure12.3.7  Configuration of the <P1> Parameter

Click the [OK] button.

When you finish configuring the inputs and parameters of computation modules, proceed to “Opera-
tion I11: Connection to the Control and Computing Section.”
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This operation involves defining the settings needed to pass the results of computation in the input
block to the control and computing section.

O Inthe [Input Block] dialog box (Figure 12.3.8), click the <PVIN.1> output signal.

% Custom Computation Configuration - [USMO1.12c] - [Input Block]

':_'j‘ File[F] Editing[E] Display[D] Custom Computation(T]  Communication[C]  Background Color Setting[B] - Help[H] = |ﬁ'|5|
D|W”|E| ﬁl I'||1"l| ﬁ|
A1 g EB1 :—C_'I"""_": -
41:ELCONY 1:40D , '
z S ;
BZTTTTTTT B2 - R
1 ZIMUL , '
I ! 3 I '
______________________
PVIN.1 output signal
fed by input block oon
B3 o
11:5%ITCH 4D | '
[5] 4 SR :

[PImA] [PviM.2] TN [C5viN.2] TRKA TRF1 PAH.T AT 1 MAN.2]

_>I_I
GAIWA GAIN.Z TRE.Z] TRF.2] [Ca51] 0/C I%Fi
»

Cancel | Help |

| EGEER [5G35 PM 4

Figure 12.3.8  Output Signal Fed by Input Block

# From the tool menus, choose <Editing>, then <Connection>. The [Setting of Input Block Connec-
tion Assignment] dialog box (Figure 12.3.9) appears.

Setting of Input Block Connection Assignment
Indexes
_\ Mame | Setpoint | Guideline
PN Loop-1 PV input IMO&L 01409

AlMn | Dinst  Module Dutput I D-registerl I-lelayl ok |
M odule Dutput | D -register - Cancel |

IMO1L 1401
r X
. € trou ek Moo Lyre - Disconnection |
IMO3L 1405
| IM04L 1407
€ Output Black L 1409
IMOEL 1411

IMOFL 1413 x
| | »

Figure 12.3.9  [Setting of Input Block Connection Assignment] Dialog Box

O Click the <Module Output> index.

0 Click the <Input Block> option button in the group box.

oo Double-click <IMO5L> in the list box. The <IMO5L (Setpoint column)> and <D1409 (Guideline
column)> options appear in the <PVIN.1> row.

Click the <OK> button.

I+
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% Custom Computation Configuration - [USM01.1sc] - [Input Block]
'1=.:J FileF] EditinglE] Display(D] Custom Computation|T] Communication(C] Background Calor Setting(B]  Help[H] =181 xI

D[=(d| 2| 5]t @

WETTTTTTA B2 TN
! ! IMUL ! !
. . . . N
0?00
A3 B3 :'C_S"""_":
T1:5WITCH 4.0 . !
[£] 4 R '
I
— -
4 »
. l . l | | . l -

[l [Pvin.Z] [ESWINT] [CsvIN.Z] TRET TRF.1 MAN 1 AT MaMZ ]
4 »
Cancel | Help |
| Clicking block output with the right button opens a dialog box to zet connection azsignment. | 9/18/98 | 535 P P

Figure12.3.10 Example of [Input Block] Dialog Box (finished view) Where a Process for
Specifying the Presence/Absence of Corrective Computation |s Added

Y ou have now finished this example of configuring custom computations for correcting the PV input
and adding a process for specifying the presence/absence of corrective computation.

The final step when configuring actual custom computations (after this example), is to download the
computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-
mance by means of custom computation monitoring (see Chapter 11).
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12.4 Example 4: Applying Temperature-based Flowr ate
Corrections to the PV Input

This section introduces an example where the flowrate is corrected according to temperature levels.
Y ou can correct the flowrate by the ratio of the current temperature to the reference temperature.

m Connection of Customized Computation Modules for Making Temperature-based Flowrate Corrections
This paragraph introduces an example of flowrate correction where the minimum and maximum

temperature range are set to 0.0°C and 100.0°C, respectively, and the span of the temperature range is
set to 273.0°C.

In this example, the reference temperature is assumed to be 40.0°C.
The procedure for configuring this block diagram is explained in the paragraph, “ m Procedure for
Configuring Custom Computations,” that follows.

The equation applied is

PV input value (PV1) =
analog input 1 (AIN1) + span of temperature range

i X
analog input 3 (AIN3) reference temperature + span of temperature range
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Temperature Flowrate

SH1=100.0°C SH3=10.00m3/h

SL1=0.0°C SH3=0.00m3/h

(AIND) (AIN3) (pi1.st)}(Di12.st ) DiI3.st ) Di4.st }(Di5.st ) DI6.st )(DI7.st)
1301 [5161] |[5162] |[5163] [5164| [5165| [5166] [5167]

INL | P1=2(AIN3)
41:EUCONV| P2=0(PV1)

1]

1401

IN2 IN1 Temperature-based

P1=400(40.0°C) flowrate correction
P2=2730(273.0°C) | 62:TCOMP 1

P3=2(AIN3) 2 |
EH Flowrate X {(temperature + span of temperature range)/

(reference temperature + span of temperature range)}

+ v v v y A A A 4
-------------- (PVIN.D-CSVIN.I) (FP) (Rris }--(MAN.1)--(AUT.1}-(sv.BO}-@.E)--(SV.B@--(SV.B:;}

<

Control and computing section

>

Output block

Figure 124.1  Connection of Customized Computation Modules for Making Temperature-
based Flowrate Corrections (Diagram of Input Block)
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Before you begin configuring custom computations, read the sample file for single-loop control (file
name: USMO01.1SC). To read the file, see subsection 7.3.1, “Reading Data from Disk.”

Next, delete all of the computation modules that exist in the input block, leaving the contact inputs
wired as they are. For details on how to delete the computation modules, see subsection 6.1.2,
“Deleting Computation Modules.”

If you carry out the configurations discussed in this section, you will no longer be able to use the
functions of cascade and feedforward inputs available in single-loop control.

To configure the custom computations, follow the instructions in “Operation |,” “Operation |1” and
“Operation I11,” in this order.

- Operation I: Module Configuration

O Inthe [Custom Computation Configuration Menu] dialog box (Figure 12.0.2), click <Input Block>.
The [Input Block] dialog box (Figure 12.4.2) appears.

¢ Custom Computation Configuration - [USM01.1sc] - [Input Elock]

'1:.;‘ File[F] EditinglE] DisplayD] Custom ComputationT]  Communication[C]  Background Color SettinglB]  HelplH) - |ﬁ||1|
D|@|ﬂ| @l "l|"l| ﬁ|
-AIN1 AIN2 EYE] DiZstf &
a1 :—B_‘I_"""": .C_‘I_"""":
. 1 . 1
\ \
27T - (-
! ! : !
\ . \ \
% By 0O S
: _>I_I
Cancel Help |
| Double-clicking the position where no module has been registered opens a module setting dialog box. | 7/31/98 | 5:08 Ph ]

Figure 12.4.2  [Input Block] Dialog Box
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# Inthe [Input Block] dialog box, double-click a blank box. The [Module Configuration] dialog box
(Figure 12.4.3) appears.

Module Configuration

Ayithmetic Operation

Logic Operation |

Indexes

| Special Calculation

Special Function |

|_Sumbal | Mame -
30:5UM Sum
I TIMER Tirner
F2CHGLMT Rate-of-change limiter
FHPLINET 10-zegment linearizer 1
34:PLINEZ 10-zegment linearizer 2 |
35ILINET Inverse 10-zegment linear
JEILINEZ Inverse 10-zegment linear
AFCURVET Curve linearizer 1 approsic
JECURVEZ Curve linearizer 2 approsic
3FRATIO Ratio
A0FILTER First-order-lag filter
A41:ELCONY EU range conversion
ATCEIECTY Csitrhing hahuaan 7 i ¥

Figure 124.3  [Module Configuration] Dialog Box

O Click the <Specia Calculation> index.
O Double-click <41: EUCONV>. The EUCONV module is registered with the [Input Block] dialog
box, as shown in Figure 12.4.4.

% Custom Computation Configuration - [USMO1.12c] - [Input Block]
':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) = | ﬁ'lﬂ

Dlwlal S 5t &
_

AIN2 AN -
.A'1""""': 3] .'ET"""":
! : 41EUCONY ; X
L [1] L
EZTTTTTTT 1R 2T
: i : i ' i

-
»

-

PN e [Csvina] EIE| TRE1 TRF.1 b1 A0T 1 T
3

Cancel | Help |

|You can digplay the description of the module by clicking an item with the right button, | T390 | 5:45 P ]

Figure12.4.4  Example of the [Input Block] Dialog Box where the EUCONV Module I's
Registered Asthe First-run Module
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oo To register the Fluid Temperature Compensation (TCOMP) module aso, repeat steps # to .

¢ Custom Computation Configuration - [USM01.1sc] - [Input Elock]
'1:.;‘ File[F] EditinglE] DisplayD] Custom ComputationT]  Communication[C]  Background Color SettinglB]  HelplH) - |ﬁ| |1|
D|@|H| %l "l|"l| ﬁ|
-AIN1 A2 AN DiZst =
2 BT 15
: HEUCONY !
[ 1 [
..&2_"""": B2 .C_2_"""":
: E2TCOMP :
|__________" E |__________"
-
4 »
= ‘
[Prvind] EE| [EswiM] [C5vin.Z] TRK.1 TRF.1 P&, T [AUT 1 marz |
4 »
Cancel | Help |
|You can digplay the description of the module by clicking ar item with the right button, | 743198 | 546 Phd ]

Figure 12.4.5
Modules Are Registered

Example of the [Input Block] Dialog Box where the EUCONV and TCOMP

When you finish registering the computation modules, proceed to “Operation I1: Module Setting.”
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This operation involves configuring the inputs and parameters of computation modules.

Chapter 12 Examples of Custom Computation and Custom Display Configurations

- Operation II: Module Setting

O Click the registered first-run EUCONV module.
# From the tool menus, choose <Editing>, then <Connection>. The [Module Setting] dialog box
(Figure 12.4.6) appears.

Module Setting
Module Mame

Order of Execution

41:EUCONY [ EL range conversion |
1

M2

M3

M4

MG

IMG

IN7

MG

P1

P2

P3

P4

Data type of module input
Data type of module output

Setpaint

Mot cannected
Mot connected

Guideline

AlNn | DIn.stI Module Dutputl D-registerl |-relay I Constant Yalue I

|

Analog |nput | [-reqgister
AN 13m
AlNZ 1302
AIN3 1303

Ok |
Cancel |
Module Description |

Figure 12.4.6

[Module Setting] Dialog Box
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O Click the <IN1> module input.
O Click the <AINn> index.

oo Double-click <AIN3> in the list box. The <AIN3 (Setpoint column)> and <D1303 (Guideline

column)> options appear in the <IN1> row.

Module Setting

Module Name 41:EUCONY [ EL range conversion |

Order of Execution 1

Marme
Input 1

Setpoint

Data type of module input Mot connected

Data tvpe of module output

Mot cannected

Indexes F1
\ z
P3

Guideline

AlNn | Diln.st I Module Dutput D-registerl I-relayl Constant Valuel

7 Analog | nput

- . AINT 1301
[ O Click the <AINn> index | WIN2 13

1303

| D-reqister

[O Double-click <AIN3> |

QK |
Cancel |
Module Description |

Figure 12.4.7  Configuration of the <IN1> Input

Click the <P1> module parameter.
Click the <Constant VValue> index.
Type “2" in the text box and press the <Enter> key.

vV IN I+

Module Setting
Module Name 41:EUCONY [ EL range conversion |

Order of Execution 1

Mame | Setpoint |

Guideline

01303

1M1 Input 1 A2
N2
M3
M4
M5
IMB
IMN7
Mg

'ndexes\

Constant Value()

Data type of module input

P2 Data type of module output Mot connected

P3
P4

|D Click the <Constant Value> index |

AINnI Dln.stl Module Output D-legisterl |elay  Constant Value ]/

0K |

[0 Type “2” and press the <Enter> key |

Cancel |

Constant Y alue Input |2 :

Module Description |

Figure12.4.8  Configuration of the <P1> Parameter
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O Click the <P2> module parameter.
i Click the <Constant Vaue> index.
@ Type“0” in the text box and press the <Enter> key.

Module Setting [ X]
41:EUCONY [ EU range corwersion |
Order of Execution 1

Module Mame

Setpoint |
D1303

Mame |
1M1 Input 1

M2
M3
N4
M5
MG
IN7

[[E
Indexes P1

Guideline

Al

Constant Value(2)

Constant Yalue{0)

Data type of module input
Data type of module output

F4

| O Click the [Constant Value] index |

AINnI DIn.stI Muodule 0utput D-registerl Itelay  Constant Valu{

|
| 0 Type “0” and press the [Enter] key|

0K |

Caneel |

Constant W alue lnput

Module Description |

e

Figure 124.9  Configuration of the <P2> Parameter
@ Click the [OK] button.

Repeat steps [ to @ to configure the other inputs and parameters of the TCOMP module

The setpoints of the inputs and parameters for which connection is made, are as follows.

Inputs IN1 Index: [Module Output]
Group box: [Input Block]
Selection: [IMO1L (1401)]
IN2 Index: [AINN]
Selection: [AIN]]
Parameters P1 Index: [Constant Value]
Setpoint: [400]
P2 Index: [Constant Value]
Setpoint: [2730]
P3 Index: [2]

When you finish configuring the computation modules' inputs and parameters, proceed to “ Operation
I11: Connection to the Control and Computing Section.”
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- Operation Ill: Connection to the Control and Computing Section

This operation involves defining the settings needed to pass the results of computation in the input
block to the control and computing section.

O Inthe [Input Block] dialog box (Figure 12.4.10), click the <PVIN.1> output signal.

¥ Custom Computation Configuration - [USMO1.1sc] - [Input Block]
':'-z.-j File[F] EditinglE] DisplayD] Custom Computation[T] Communication(C] Background Calor Setting(B]  Help(H)] = |5|5|
D|ﬁ’r|ﬂ| %l "ll‘ll ﬂ|
-AIN1 AIN2 41N DiZst =
2 B —: 155
! HLEUCONY ' !
Lo L O
PVIN.1 output signal fed by input block
wmE T B2 —a00 cE T
: . B2TCOMP [ 7" : ;
e
v
4 3
& ‘
[PvinA] [PvIN.2] |EEN| [E5vin.2| TREA TRFA M1 AUT.A MaN. 2| _I
4 *
Cancel | Help |
| Double-clicking the position where no module has been registered opens a module setting dialog box. | FA31/98 | 5:48 P ]

Figure 12.4.10 Output Signal Fed by Input Block

# From the tool menus, choose <Editing>, then <Connection>. The [Setting of Input Block Connec-
tion Assignment] dialog box (Figure 12.4.11) appears.

Setting of Input Block Connection Assignment

| X]
Indexes
Mame | Setpoint | Guideline
FIr.

Loop-1 P¥input Mot connected

AlMA I Diln.gt I todule Output D-registerl |-relay I

oK |
Analog | nput | D-reqgister Cancel |
AlN1 13
AlN2 1302 . .
AIN3 1303 Disconnection |
4 | I LI

Figure12.4.11 [Setting of Input Block Connection Assignment] Dialog Box

O Click the <Module Output> index.
O Click the <Input Block> option button in the group box.

oo Double-click <IMO2L> in the list box. The <IMO2L (Setpoint column)> and <D1403 (Guideline
column)> options appear in the <PVIN.1> row.
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Setting of Input Block Connection Assignment
Indexes
Mame | Setpoint | Guideline
FYIM.1 Laop-1 PV input IMO2L 01403

AlNn I Dinst  Module Dutput | D-[egiste[l |-relay I 0K |

Module Dutput | [-reqister - Cancel |
140

1403 - . - |

1405 Disconnection

1407
1409

1411

1413 hd
| »

Group box N & Input Block

" Output Black

Figure12.4.12 Configuration of the <IM O2L> Output

+ Click the <OK> button.

¢ Custom Computation Configuration - [USMO1.1sc] - [Input Block]
'1:.;‘ File[F] EditinglE] DisplayD] Custom Computation[T] Communication[C)  Background Calor SettinglB]  Help(H) = | =] |1|
D|@|H| @l "l|"l| ﬁ|
-AIN1 AIN2 AITB DiZst] &
2 B —z o
: 41:EUCONY ' :
1 ] 1 H !
______________________
HZTTTTTTT B2 |— 400 T
: ; B2TCOMP [z " : ;
L 2 .
4 * I
[
[Eruitd ] [PVIN.2] [CsviM ] [C5vin.2] TRET TRF.1 IAN.1 AUT.1 MAN. 2 _I
4 »
Cancel | Help |
| Clicking black autput with the right button opens a dialog box to zet connection assignment. | F4A/98 | 548 PM ]

Figure12.4.13 [Input Block] Dialog Box (finished view) as an Example of Making Tempera-
ture-based Flowrate Corrections

Y ou have now finished this example of configuring custom computations for making temperature-
based flowrate corrections.

The final step when configuring actual custom computations (after this example), is to download the

computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-
mance by means of custom computation monitoring (see Chapter 11).
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12.5 Example 5: Configuring Timers

12.5.1 Configuring a Four-second Timer

m Connection of Customized Computation Modules for Configuring a Four-second Timer

12-44

In this example, you add a timer to the input block for single-loop control. Since the timer does not
automatically initialize itself, the timer output latches to the “on” state four seconds after the start of
the timer. The timer I/Os are assigned as:

DI6: enable flag; DI7: initidization flag; DOS: timer output.

The procedure for configuring this block diagram is explained in the paragraph, “ m Procedure for
Configuring Custom Computations,” that follows.

| Enable flag | | Initialization flag |
PV input Cascade input
(AIND) (aIN3) (pi1.st )(D12.st }(DI3.st }(Dl4.st }(DI5.st X DI6.5t ) DI7.5t )-rrrrrre
* |5161] |5162| |[5163] [5164| |5165] [5166] |5167]
IN1 P1=0(AIN1) INL J
. - P1=2(AIN3)
41'EUC,C¥ P2=0(PVD) 41:EUCONV | P2=0(PV1) Timer flag
(3]
1401 Iﬂ@ 5657 -C(\Jlglsl}gm
INL N3
33:PLINE
2| IN1| [IN2 | /IN4
Yy
[1403] P1=0
3LTIMER |(Auto-
initialization
,Tdisabled)
[1407]
fJ' A4 4 Y A A
-------- (®VIN.D-CSVIN.I) (FF) (ris }---(MAN.l)--(AUT.1)-@?@--@?1}{sv.Bz}--(sv.Bs)
Control and computing section
Output block
(D03)

N/

Figure 125.1  Connection of Customized Computation Modules for Configuring a Four-
second Timer (example for a control period of 200 ms)
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Figure 12.5.2 is the timing chart of a four-second timer where the control period is 200 ms and the
clock pulse duration is one second. In the example shown, a maximum error of no more than one
second will occur since the timer value is decremented at either the rising or falling edge of each clock

pulse.
200 ms Coupled with DI7.st
Initialization flag 0
(IN2)
1 .
Enable flag Coupled with DI6.st
(IN1) 0
Timer flag 1
(IN3) T T F—l—w J__l__ __1__L Coupled with
EENEE N—o - ol NS o TIM.1S one-second
' - - timer
Avalue of 4 is set as The timer value is not ?’ The timer value is
the initial value if the decremented since the ) [ decremented each time the
“initialization flag = 1" timer is not enabled &tlmer flag changes its state
4 Ll T
Initial value
(IN4) =4 13
o]
Timer value 0 1] 0
The output turns on if
the “timer value = 0"
q 1
Output R Coupled with DO3
(OUT) ~
3.4 seconds
Frrrrrn

Figure 125.2  Timing Chart of a Four-second Timer (example for a control period of 200 ms)
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m Procedurefor Configuring Custom Computations

Before you begin configuring custom computations, read the sample file for single-loop control (file
name: USMO01.1SC). To read the file, see subsection 7.3.1, “Reading Data from Disk.”

Next, cancel the wiring to contact inputs 6 and 7. For details on how to cancel the wiring, see
subsection 6.1.5, “ Changing the Way Computation Modules Are Connected.”

If you carry out the configurations discussed in this section, you will no longer be able to use the
function of SV number selection based on contact input.

To configure the custom computations, follow the instructions in “Operation |,” “Operation |1” and
“Operation I11,” in this order.

- Operation I: Module Configuration

O Inthe [Custom Computation Configuration Menu] dialog box (Figure 12.0.2), click <Input Block>.
The [Input Block] dialog box (Figure 12.5.3) appears.

% Custom Computation Configuration - [USMO1.12¢c] - [Input Block]

':_'j‘ File[F] Editing[E] Display[D] Custom ComputationT] Communication[C]  Background Color Setting[B]  HelpH) _|ﬁ||1|

Diwla| 5 )4 @

[AIN2 AlTa Diz.st] =
&1 —o ] —= .CT"""":
#1:EUCONY ' 4TEUCONY ' ;
[A] ]
— ]
[ 1 X
33FLINET : : : :
2]
4 |4
PN e [CEviNa] [csvin.g] TRE.1 TRF.1 PN 1 EAUTJ b ]
: ;I_I
Ok, | Cancel | Help |

[ [F731738 [5:50 PM y

Figure 125.3  [Input Block] Dialog Box

# Inthe [Input Block] dialog box, double-click a blank box. The [Module Configuration] dialog box
(Figure 12.5.4) appears.
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Logic O peration

Indexes
| Special Calculation
Special Function i
|_Sumbal | M ame -
30:5UM Sum
Tirner
FZCHGLMT R ate-of-change limiter
FHPLINET 10-zegment linearizer 1
34:PLINEZ 10-zegment linearizer 2 =
35:ILIMEA Inverse 10-zegment linear
3EILIMEZ Inwerse 10-zegment linear
AFCURYET Curve linearizer 1 approsic
JECURVEZ Curve linearizer 2 approsir
32RATIO R atio
A0FILTER First-order-lag filter
41:EUCONY EL range conversion
ATCEIECTY Cusiitrhine hahusan 7 innn
Figure 1254  [Module Configuration] Dialog Box

O Click the <Specia Calculation> index.
O Double-click <31: TIMER>. The TIMER module is registered with the [Input Block] dialog box,
as shown in Figure 12.5.5.

% Custom Computation Configuration - [USMO1.12c] - [Input Block]
':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) = | =1 |1|
D|W“‘|E| ﬁl I'll‘l| ﬁ|
AIM1 AINZ AIT3 DiZ.st] =
A —o B1 = s I
#1:EUCONY ' 4T:EUCONY ' ;
[1] 3
— 1
A2 .B_2"_""": c2
3XPLINEY : ' 3. TIMER
2] [4]
4 4 I
PN e [Csvina] EIE| TRE1 TRF.1 b1 A0T 1 MAN 2
4 » |
Ok, | Cancel | Help |
|Y0u can dizplay the description of the madule by clicking an iterm with the right button. | F4A/98 | 551 PM ]

Figure 12.5.5

Example of the [Input Block] Dialog Box where the TIMER Module | s Regis-
tered Asthe Fourth-run Module

When you finish registering the computation modules, proceed to “Operation I1: Module Setting.”

IM 5G1A11-01E
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This operation involves configuring the inputs and parameters of computation modules.

- Operation II: Module Setting

O Click the registered fourth-run TIMER module.
# From the tool menus, choose <Editing>, then <Connection>. The [Module Setting] dialog box
(Figure 12.5.6) appears.

Order of Execution

4

Module Setting [ X]
Module Mame S1:TIMER [ Timer ]

M2

M3

M4

MG

IMG

IN7

MG

P1

P2

P3

P4

Timer flag
Initial value

Auto-initialization selection flag

Mot connected
Mot connected
Mot cannected
Mot connected

Mat cannected

Setpaint

Guideline

AlNn | DIn.stI Module Dutputl D-registerl |-relay I Congtant Valuel

|

Analog Input | D-reqister
AlM1 1301
AlN2 1302
AIN3 1303

Ok |
Cancel |
Module Description |

Figure 12.5.6

[Module Setting] Dialog Box

O Click the <IN1> module input.

O Click the <DIn.st> index.

o Double-click <DI6.st> in the list box. The <DI6.st (Setpoint column)> and <5166 (Guideline
column)> options appear in the <IN1> row.
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Module Setting
Module Marme FLTIMER [ Timer )
Order of Execution 4
Marne Setpoint Guideling
Enable flag 15166
M2 Initialization flag
M3 Tirmetflag
N4 Initial value
M5
ING
IN7
Mg
Indexes L '
P1 Auto-initialization selection flag Mot connected
P2
P3 | O Click the <DIn.st> index |
P4
AlMn DIn.Sﬂﬁe Dutputl D-registerl I-relayl EonstantVaIueI [l s |
Contact Input | |-relay Cancel |
DIt 5161
DIZ.st 5162 - |
DIg st E1Ea Module Description
D45t 5164
IS5t 5165
5166
DIT.st 5167
| O Double-click <DI6.st> |

Figure 125.7  Configuration of the <IN1> Input

+ Click the <IN2> module input.
< Click the <DIn.st> index.
> Double-click <DI7.st> in the list box. The < DI7.st (Setpoint column)> and <5167 (Guideline
column)> options appear in the <IN2> row.
Module Setting
Module Marne F1:TIMER [ Timer |
Order of Execution 4
Mame | Setpoint | Guideline
1M1 Enable flag DiG.st 15166
[z Inifialization flag 7 5
M3 Timerflag
N4 Initial value
N5
MG
INT
NG
Indexes IR '
F1 Auto-initialization selection flag Mot connected
P2
P3 | O Click the <DlIn.st> index |
P4
AlMn DIn.St‘Iﬁa Dutputl D-registerl I-relayl Eonstant\-"aluel ak |
Contact Input | l-relay &l
DI1.st 5161
DI2.st 5162 -
DIt E163 Module Description |
Dl4.st 5164
DI5.st 5165
DIE. st 5166
O Double-click <DI7.st> i

Figure 125.8  Configuration of the <IN2> Input
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0 Click the <IN3> module input.

u  Click the <I-relay> index.

@ Click <Timer flag, power-on flag, alarm flag> in the drop-down list box.

@ Double-click <TIM.1S> in the list box. The <TIM.1S (Setpoint column)> and <15657 (Guideline
column)> options appear in the <IN3> row.

Module Setting [ %]
Module Mame FTIMER [ Timer

Order of Execution 4

Marme | Setpoint | Guideling
IN1 Enable flag Dlf.st 15166
M2 Initialization flag DI7.st 15167
TIM.1S
Mot connec

Tirnet flag

N4 Initial value

Indexes R )
P Auto-initialization selectionflag Mot connected

P3 | O Click the <I-relay> index
P4

AR I Din.st I Module Dutput I D-register |-lda_'.{onstant Yalue I 0k |
//I Timer flag, power-on flag. alarm flag j | |-relay - Cancel |

BER7
- - BEES | . |
O Click <Timer flag, EEEq Maodule Description
power-on flag, alarm flag> 5661
I 572
5674

Drop-down list box

BEYE hd
| »

Figure 125.9  Configuration of the <IN3> Input

@ Click the <IN4> module input.
Click the <Constant Value> index.
® Type “4” in the text box and press the <Enter> key.

Module Setting
Module Marne ST:TIMER [ Timer ]
Order of Execution 4

Mame | Setpoint | Guideline
1M1 Enable flag Dl6.st 15166

N2 Initialization flag DIT st 15167

M3 Timerflag TIWM.1 5 15657

Initial value ]

ING
IME
INT
INg
P1 Auto-initialization selection flag Mot connected
P2
P3 | O Click the <Constant Value> index |
P4

ANn | Dinst | Module Output | D-register] 1-elay CommmVam;Tﬁﬁ/, oK |

Cancel |
Constant Value Input |4

Module Description |
| O Type “4” and press the <Enter> key |

Indexes

Figure12.5.10 Configuration of the <IN4> Input
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Click the <P1> module parameter.
@ Click the <Constant Value> index.
Type “0" in the text box and press the <Enter> key.

Module Setting

Module Marme FLTIMER [ Timer )
Order of Execution 4
Marne | Setpoint | Guideline
1M1 Enable flag DG .5t 15166
M2 Initialization flag DI7 st 15167
IN3 Timerflag TIM.15 15657
M4 Initial walue Constant Valueid) 4
IMNS
ING
IN7
Indexes s P—— . E——

Auto-initislization selection flag  Constant Value(D)
P2
P3 | O Click the <Constant Value> index |
P4

AIan DIn.stl Module Output | D-register| |-relay Eonstant\-’alue/[/ ak |

Cancel |
Constant W alue Input Iq

Module Description |
| 0 Type “0” and press the <Enter> key |

Figure 125.11 Configuration of the <P1> Parameter
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Click the <OK> button.
In the [Input Block] dialog box, click the <OK> button.

¢ Custom Computation Configuration - [USM01.1sc] - [Input Elock]
'1:.;‘ File[F] EditinglE] DisplayD] Custom ComputationT]  Communication[C]  Background Color SettinglB]  HelplH) - |ﬁ| |1|
D|@|E| %l "l|"l| ﬁ|
-AIN1 A2 AITE DiZst =
A —o B l—z 15
H1EUCONY ' HLEUCONY ' !
[1] 3
— 7
4
s N{.I;S
[ :—B_2_________: [5¥] —o
33PLINE1 E ' 31:TIMER
2] [4]
-
4 »
- g
PN [PVIN.2] [CsviM ] [C5vin.2| TRK.1 TRF.1 bddM. 1 AUT. 1 bl 2]
‘ _>l_I
Cancel | Help |
| Double-clicking the position where no module haz been registered opens a module setting dialog box. | 743198 | 552 P ]

Figure12.5.12 Example of the [Input Block] Dialog Box (finished view) Where a Four-second
Timer Is Implemented

When you finish configuring the computation modules' inputs and parameters, proceed to “ Operation
I11: Connection to the Output Signal.”
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- Operation lll: Connection to the Output Signal

This operation involves configuring the TIMER modul€’ s output in the output block. In the output
block, you can view the block diagram of single-loop control.

O Inthe [Output Block] dialog box (Figure 12.5.13), click the <DO3> output signal.

% Custom Computation Configuration - [USMO1.12c] - [Output Block]

':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) _|ﬁ||1|

Diwld| 5 )4 @

g5 ' T 1]
' ' 1 1 '
i ' i i

! ! ! ! '

ALIOl-i
TIT
EE [ |D_B_________:
4E:0UTSEL 45:0UTSEL13 : !
1 [4] |

Click here

e BT e ] B2 E] bod e

| [7/31/98 [E53 PH 4

Figure 12.5.13 [Output Block] Dialog Box

# From the tool menus, choose <Editing>, then <Connection>. The [Setting of Output Block
Connection Assignment] dialog box (Figure 12.5.14) appears.

Setting of Output Block Connection Aszsignment

Indexes
Marme | Setpoint | Guideling
oo3 Contact output 3 ALO13 15691

AlNn I Diln.st I Module Output D-registerl |-relay I 0K |
Analag | nput | D-reqgister Cancel |

AIM1 1301

AlNZ2 1302 . - |

AIN3 1303 Disconnection

| I 2

Figure 12.5.14 [Setting of Output Block Connection Assignment] Dialog Box
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O Click the <Module Output> index.

O Click the <Input Block> option button in the group box.

oo Double-click <OMOA4L> in the list box. The <OMOA4L (Setpoint column)> and <D1607 (Guide-
line column)> options appear in the <DO3> row.

Setting of Output Block Connection Assignment
Indexes
Mame | Setpaint | Guideline
oo3 Contact output 3 IMO4L o1407
AINnI Dinst  Module Dutput | D-[egiste[l I-rela_l,ll oK |
tModule Dutput | Di-register - Cancel |
Group box IMO01L 1401
N @ Input Block IMD2L 1403 = Dissorscion__|
1408
I 1407
" Output Block IMOS5L 1409
IMOEL 141
IMO7L 1413 d
< | »

Figure12.5.15 Configuration of the <OM O4L > Output

+ Click the <OK> button.

¢ Custom Computation Configuration - [USM01.1sc] - [Output Block]
':E_.;‘ File[F] EditinglE] Displap(D] Custor Computation[T] Communication[C] Background Color Setting(B]  Help(H) - |ﬁ| |1|
D|ﬁ’v| H| §| I'||t|| ﬁ|
BE TTTTTTTA cETTTTTT oE T
: i : i : i
ALO14
éL?l;S
EBE CE .D_B_"""":
4E:0OUTSELT 49:0UTSELT3 : '
1 [4]
[ AI—‘
ALOLL ALO1E IMO4L ALO14
e o0 e ] b oS
4 | »
Cancel | Help
[Clicking Block. output with the right button opens a dialog box to set connection assignment, / [7/31/98 [5:56 PM 4

Connect the output of the TIMER module registered with the input block |

Figure12.5.16 Example of the [Output Block] Dialog Box (finished view) Where a Four-
second Timer IsImplemented

Y ou have now finished this example of configuring custom computations for implementing a four-
second timer.

The final step when configuring actual custom computations (after this example), is to download the
computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-

mance by means of custom computation monitoring (see Chapter 11).
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12.5.2 Configuring a Fixed-interval Five-second Timer

In this example, the block diagram of custom computations created in the previous subsection is used
to explain how to configure a five-second timer.

m Connection of Customized Computation Modules for Configuring a Fixed-interval Five-second Timer
To be able to configure any fixed-interval timer, you must define it as one having the automatic
initialization capability. A fixed-interval timer repeats its operation every five seconds once the timer

output turns on. After each five-second period, the output remains turned on for the duration of the
timer flag.

The five-second timer can be implemented by reconfiguring the inputs and parameters of the TIMER
module for the custom computations configured in the previous subsection.

The procedure for configuring this block diagram is explained in the paragraph, “ m Procedure for
Configuring Custom Computations,” that follows.

PV input Cascade input
(AINT) (AIN3) (D1L.st){(D12.s){(D13.5t){D14.5t }{(DI15.5t){DI16.5t }{DI7.St ----rereeemmeeerereee
1301 [5161| |5162| |5163] |5164] |5165]| |5166| [5167]
T ( | Initialization flag
P1=0(AIN1
) _ IN1 P1=2(AIN3) Timer
41.EUC,ONTV P2=0(PV1) A41:EUCONV/| P2=0(PV1) flag -
1401 ,T -T”V"ls value
P ) B |
value
INT
33:PLINE
[2] IN4
[1403] P1=1
3LTIMER | (Auto-
' initialization
,Tenabled)
[1407]
y A A 4 A4 v A4 A A 4
----------- (PVIN.D)-CSVIN.1) (FF) (ris )--(MAN.l)(AUT.l}@E))—(SV.Bl)-(sv.Bz)-(sv.m)
Control and computing section
Output block
(DO3)

o

Figure 12.5.17 Connection of Customized Computation Modules for Configuring a Fixed-
interval Five-second Timer (example for a control period of 200 ms)
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Figure 12.5.18 is the timing chart of a five-second timer where the control period is 200 ms and the
clock pulse duration is one second.

1. Coupled with the
Auto-initialization flag arameter set to <1>
(P1)
| e Coupled with the
in 200 ms, power-on (PON)
Initialization flag O signal
(IN2)
1. Coupled with the
Enable flag input set to <1>
(IN1)
Timer flag
(IN3) AT J‘_l_"l J__ 1“E J“ 1_7 J__ 177 Coupled with
N -
HNQH ot §Q< o Lot TIM.1S one second
i N timer
Avalue of 4is setas \| )~ The timer value is
the initial value if the decremented each time the -
“initialization flag = 17/ M\ timer flag changes its state (Inltlallzanon
) L1 =
Initial value
(IN4) = 4 311 ——3—-|
aananY ] 1]
Timer value | | 1] The output turns off at the same
The output turns on if time the timer flag changes its state
the “timer value = 0" L
N L1
Output ,l\ 1 Coupled with DO3
(0uT) T
< 5 seconds
Frrrrrnd

Figure12.5.18 Timing Chart of a Fixed-interval Five-second Timer (example for a control
period of 200 ms)
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m Procedure for Configuring Custom Computations
O Inthe [Input Block] dialog box (Figure 12.5.12), click the registered TIMER module.
# From the tool menus, choose <Editing>, then <Connection>. The [Module Setting] dialog box
(Figure 12.5.19) appears.

Module Setting
Madule Mame F1TIMER [ Timer ]

Order of Execution 4

Mame Setpoint Guideline

IM2 Initialization flag DIT st 15167
IM3 Timerflag TIM.1S 15657

[IXE) Initial value Constant Valueid) 4
INS
INB
IN7
INS
P1 Auto-initialization selection flag  Constant Value(d) i}
Pz
P3
P4

AlNn | DIn.stI Module Dutputl D-registerl |-relay | Constant Walue | [al 8 |
Analog |nput I [-register Cancel |

AN 13m

AINZ 1302 -
AIN3 1303 Module Description |

| | 1|

Figure 125.19 [Module Setting] Dialog Box

O Click the <IN1> module input.
O Click the <Constant Vaue> index.
oo Type“1” in the text box and press the <Enter> key.

Module Setting
Module Marne F1:TIMER [ Timer |
Order of Execution 4

Guideline

Mame Setpoint

Enahle flag
Initialization flag
M3 Timerflag Ti.15
M4 Initial value Constant Yalue{d)
IMNG
MG
INT
ind M8
naexes P1 Auto-initialization selection flag  ConstantValue(D) 0
P2
P3 | O Click the <Constant Value> index |
P4

ANn | Dinst| Module Output | D-register| 1-relay Constant\-"alue/l/ oK |

Cancel |
Conztant ¥ alue Input |1|

Module Description |
| O Type “1” and press the <Enter> key |

Figure12.5.20 Configuration of the <IN1> Input
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+ Click the <IN2> module input.
< Click the <I-relay> index.
> Click <Timer flag, power-on flag, alarm flag> in the drop-down list box.
O Double-click <PON> in the list box. The <PON (Setpoint column)> and <I5672 (Guideline
column)> options appear in the <IN2> row.
Module Setting [ %]
Module Mame FTIMER [ Timer
Order of Execution 4
Marme | Setpoint | Guideling
1M1 Enable flag Constant Value(1) 1
| mz | Initialization flag
M3 Timerflag TS 15657
N4 Initial value Constant ¥aliy
M5
INB
IMT
Indexes N
P1 Auto-initialization selectionflag  Constant ValuedD) 0
P2
P3 | O Click the <I-relay> index
P4
AlMn I Diln.st I Module Output I D-register |-lda_'.{onstant Walue I Ok |
/Timer flag, power-on flag, alarm flag j |-relay M ame |@ -~ Cancel |
TIM.5 REGT
TIM.BS BESS - -
O Click <Timer flag, TIMADS EEEq Ml
power-on flag, alarm flag> T 144 gg%
[
Drop-down list box kdpvz gg;g -
|-relay H ‘I I _'I_I
O Double-click <PON> |

Figure 12.5.21 Configuration of the <IN2> I nput

p Click the <IN3> module input.

@ Click the <l-relay> index.

@ Click <Timer flag, power-on flag, darm flag> in the drop-down list box.

® Double-click <TIM.1S> in the list box. The <TIM.1S (Setpoint column)> and <I5657 (Guideline
column)> options appear in the <IN3> row.
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Module Setting [ %]
Module Mame FLTIMER [ Timer ]
Order of Execution 4
Marme | Setpoint | Guideling

M1 Enahle flag Constant Value(1) 1

INZ Initialization flag PN 15672
T Tirner flag TIMAS 15657

M4 Initial value Constant ¥

MG
INB
INT
Mg
P1 Auto-initialization selectionflag  Constant Value(l) 0
P2
P3 | O Click the <I-relay> index
P4

AlMn I Din.st I rodule Dutput I [D-register I-IEIa}ﬁant Value I 0k |
//ITimer flag. power-on flag. alarm flag j |-relay Mame | |-relay -~ Cancel |

Indexes

G657
- - . G858 _ - |
O Click <Timer flag, TIM 0% EEEa Maodule Description
power-on flag, alarm flag> TIM. 1M 5661
[ PON 5672
Drop-down list box LPz 5674

My 5675 h
< | »

Figure 12.5.22 Configuration of the <IN3> Input

| O Double-click <TIM.1S>

Click the <IN4> module input.
® Click the <Constant Vaue> index.
Type “4” in the text box and press the <Enter> key.

Module Setting
Madule Marie F1:TIMER [ Tirer )
Order of Execution 4
Mame | Setpoint | Guideline

1M1 Enahle flag CaonstantValue{1) 1

M2 Initialization flag POM 18672

M3 Timerflag TIMAS 156487
Initial value C tantValue{d)

ING
IMNE
INT
IME
P1 Auto-initialization selection flag  ConstantYalue(O) i}
P2
P3 | O Click the <Constant Value> index |
P4

AIan DIn.stl Module Output | D-register| |-relay Eonstant\-falue/[/ ak |

Cancel |
Constant W alue Input |4|

Module Description |
| 0 Type “4” and press the <Enter> key |

Indexes

Figure12.5.23 Configuration of the <IN4> Input
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@ Click the <P1> module parameter.
Click the <Constant Value> index.
Type “1” in the text box and press the <Enter> key.

Module Setting

Module Marme FLTIMER [ Timer ]
Order of Execution 4
Marme | Setpoint | Guideling
1M1 Enahle flag Constant Value(1) 1
N2 Initialization flag POM 15672
IN3 Timerflag TIW.1 S 15657
M4 Initial walue Constant Value(d) 4
IMNS
ING
IN7
Indexes s P—— . ———

Auto-initialization selection flag Constant Value(1)
P2
P3 | O Click the <Constant Value> index |
P4

AIan DIn.stl hodule Dutputl D-register] 1-relay Eonstant\ialu;[/ 0K |

Cancel |
Constant Yalue Input |1|

Module Description |
| 0 Type “1” and press the <Enter> key |

Figure 12.5.24 Configuration of the <P1> Parameter
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Click the <OK> button.
@ Inthe [Input Block] dialog box, click the <OK> button.

¢ Custom Computation Configuration - [USMO1.13c] - [Output Block]
':l:.;‘ File[F] EditinglE] Display(D] Custor Computation(T] Communication[C]  Background Color Setting[B] - Help[H) = | =] |1|
D|W"v|ﬂ| @l "Il"l| Q|
BE TR et |1
i ' i i : i
ALO14
EL?I;S
BE CE :'D_B_"""":
48:0UTSELY 430UTSEL13 E !
1 [4]
[ AI—J
ALO11 ALOLE IMO4L ALO14
e o0 (e ) 62 B o=
4 | »
Cancel | Help |
| Clicking block output with the right button openz a dialog box to set connection assignment, | T390 | 556 Ph ]

Figure12.5.25 Example of the [Output Block] Dialog Box (finished view) Where a Fixed-
interval Five-second Timer |s Implemented

Y ou have now finished this example of configuring custom computations for implementing a fixed-
interval five-second timer.

The final step when configuring actual custom computations (after this example), is to download the
computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-
mance by means of custom computation monitoring (see Chapter 11).
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12.6 Example 6: Setting Parameters

m Connection of Customized Computation Modules for Setting Parameters
In this paragraph, you configure computation modules so that a value of 200.0°C is written into the
target-setpoint register (numbered 301) when contact input 7 turns on.

The procedure for configuring this block diagram is explained in the paragraph, “ m Procedure for
Configuring Custom Computations,” that follows.

12-62

PV input Cascade input Writing flag

(AIND) (AIN3) (D11.st){(D12.5t}(DI3.5t){D14.5t {(DI5.5t )}{DI6.SO)LDI7.St }--rrreeemeeeeerreeeee
1301 ?1303 [5161] |5162| |5163| [5164] |5165| |5166| [5167]

IN1 P1=0(AIN1)

_ IN1 P1=2(AIN3)
: P2=0(PV1
41-EUCO,_':V PV 41.euconv| P2=o(Pv1)

1401 3

\T‘ [1405] Written data
33:PLINE Set 200.0°C as 2000 i 2000

2 (data value without the decimal point). ||
[1403] v
INT P1=301
56:PARASET | (Constant value)
4 | P2=5167(D17)
A 4 A A 4 A4 A4 A4 A 4 A 4
----------- (PVIN.D-CSVIN.D) (FF) (RIS)-MAN.D-(AUT.D)-(SV.B0)-(SV.BI){(SV.B2)-(SV.B3)—-rrrrrrrrrerrres
Control and computing section
Output block

Figure 12.6.1  Connection of Customized Computation Modules for Setting Parameters

(diagram of input block)
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m Procedure for Configuring Custom Computations

IM 5G1A11-01E

Before you begin configuring custom computations, read the sample file for single-loop control (file
name: USMO01.1SC). To read the file, see subsection 7.3.1, “Reading Data from Disk.”

Next, cancel the wiring to contact input 7. For details on how to cancel the wiring, see subsection
6.1.5, “Changing the Way Computation Modules Are Connected.”

If you carry out the configurations discussed in this section, you will no longer be able to use the
function of SV number selection based on contact input.

To configure the custom computations, follow the instructions in “Operation I” and “Operation I1,” in
this order.

- Operation I: Module Configuration

O In the [Custom Computation Configuration Menu] dialog box (Figure 12.0.2), click <Input Block>.
The [Input Block] dialog box (Figure 12.6.2) appears.

% Custom Computation Configuration - [USMO1.12c] - [Input Block]
':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) _|ﬁ||1|
D|W”|E| §| I'||1"l| ﬁ|
-AIN1 A2 AIT3 Dizstf =
A —o B1 = s I
#1:EUCONY ' 4T:EUCONY ' ;
[1] 3
— 1
A2 - o= B
I3PLINET i : : .
2] L)
4 »
PN [PVIN.2] [CsviM ] [C5vin.2] TRKA TRF.1 b1 ;ﬁUTJ MENZ
4 » |
Ok, | Cancel | Help |
[ [7/21/98 [5:57 PM i
Figure 12.6.2  [Input Block] Dialog Box
Zz

In the [Input Block] dialog box, double-click a blank box. The [Module Configuration] dialog box
(Figure 12.6.3) appears.
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Module Configuration

Ayithmetic 0peration

Logic Operation

Special Calculation

Special Function

Symbal

| Mame

57DISP1
58:0I5P2

K E0.OUTSETT
K 61:0UTSETZ

Dizplay data unit conversion

Parameter setting
Drata display 1
Drata display 2
Output-1 kerminal configuratic
Output-2 terminal configuratic

Figure 12.6.3

Indexes

[Module Configuration] Dialog Box

O Click the <Specia Function> index.
0 Double-click <56: PARASET>. The PARASET module is registered with the [Input Block] dialog
box, as shown in Figure 12.6.4.

% Custom Computation Configuration - [USMO1.12¢c] - [Input Block]

Figure 12.6.4

':_'j‘ File[F] Editing[E] Display[D] Custom ComputationT] Communication[C]  Background Color Setting[B]  HelpH) - |ﬁ'|1|
D|W|ﬂ| 5' "ll"l| ﬁl
AIM1 AINZ2 AIT3 DiZst| =
A —o B1 = 5
41:EUCONY ’ 41:EUCONY ’ :
[1] K] !
— 1
A2 .B_2"_""": C2
3XPLINEY : ' SE:PARASET
[7] E
“ LI_I
PN [PVIN.2] [CsviM ] [C5vin.2| TRET TRF.1 b1 EAUTJ MENZ
“ LI_I
Ok, | Cancel | Help
|Y0u can dizplay the description of the madule by clicking an item with the right button, | 7/31/98 ’ES EMA R

Example of the [Input Block] Dialog Box where the PARASET Module Is
Registered Asthe Fourth-run Module

When you finish registering the computation modules, proceed to “Operation I1: Module Setting.”
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- Operation II: Module Setting

This operation involves configuring the inputs and parameters of computation modules.

O Click the registered fourth-run PARASET module.
# From the tool menus, choose <Editing>, then <Connection>. The [Module Setting] dialog box

(Figure 12.6.5) appears.

Module Setting
Module Mame BE:PARASET [ Parameter zetting |

Order of Execution 4

Mame Setpaint Guideline

INZ
M3
INES
ING
ING
INT
Mg
P1 Mumber of register to be written in - Mot connected
P2 Write flag Mot connected
P3
P4

AlNn | DIn.stI Module Dutputl D-registerl |-relay I Conztant Walue I [l s |
Analog |nput | [-reqgister Cancel |

AlM1 13m

AINZ 1302 -
AIN3 1303 Module Description |

| | 1|

Figure 12.6.5 [Module Setting] Dialog Box

O Click the <IN1> module input.
O Click the <Constant Vaue> index.
oo Type “2000" in the text box and press the <Enter> key.

Module Setting
Module Marne BE:PARASET [ Parameter setting |
Order of Execution 4
Mame Setpoint Guideline
Diata to write stant Yalue(2000) 2000
ING
IME
INT
INg
Indexes ) I
P1 Murnber of register to be writtern in - Mot connected
P2 Wyrite flag Mot connected
P3 | O Click the <Constant Value> index |
P4
&Mn | Dinst| Modue Dutput | Deegister| elay  Constart \-"alu;]/ oK |
Cancel |
Module Description |
Constant ¥ alue Input IZUDU
| O Type “2000” and press the <Enter> key |
Figure12.6.6  Configuration of the <IN1> Input 12-65
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Click the <P1> module parameter.
Click the <Constant Value> index.
Type “301” in the text box and press the <Enter> key.

IV IA

Module Setting
Module Marme BEPARASET [ Parameter setting |
Order of Execution 4

Marme | Setpoint | Guideling
1M1 Data ta write Constant Value(2000) 2000

M2
IN3
M4
IMNS
ING
IN7
Indexes i "
P2 Mot connected

P3 | O Click the <Constant Value> index |
P4

AIan DIn.stl hodule Dutputl D-register] 1-relay Eonstant\falue/[/ 0K |

Cancel |
Constant Walue Input |301|

Module Description |
| 0 Type “301" and press the <Enter> key |

stant Value (301}

Figure 12.6.7  Configuration of the <P1> Parameter
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O Click the <P2> module parameter.

i Click the <DIn.st> index.

@ Double-click <DI7.st> in the drop-down list box. The <DI7.st (Setpoint column)> and <5167
(Guideline column)> options appear in the <P2> row.

Module Setting
Module Marme BE:PARASET [ Parameter setting |

Order of Execution 4

Marne | Setpoint | Guideling
1M1 Data to write Constant Value(2000) 2000

Indexes : -
Murmber of register to he written in

Wirite flag

| O Click the <DIn.st> index |

15167

P4

AN Dinst | Module Dutputl D-registerl I-relayl EonstantVaIueI 0K, |

Contact Input | I-relay Cancel |
DIt 5161

D2 st 5162 .
D3t e Module Description |
Dld.st 5164

DI5.st 5165

[DIE.st 5165

0 Double-click <DI7.st> i

Figure12.6.8  Configuration of the <P2> Parameter

@ Click the <OK> button.
@ In the [Input Block] dialog box, click the <OK> button.
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% Custom Computation Configuration - [USM01_12c] - [Input Block]
L - -
"‘:‘ File[F] Editing[E] DisplayD] Custorn Computation(T] Communication[C] Background Color Setting(B]  Help(H) ||5' |5|
Dl@lﬂl ﬁl I'll""l| ﬁl
-AIN1 AlNZ AITS DiZst) -
Al —a B1 |—= 5 I
4TEUCONY ' 4T:EUCONY ' ;
[ 3
— 1
zoro
A2 :—B_2""""_: [ — 01
33PLINEY : : 56:PARASET
[7] 4]
l—l -
4 »
J i ﬁwﬁ -
C5VIN. 2 TRE1 TRF.1 MAN.1 AUT.1 MAN. 2| AT, 2 SW.h0| -
4 » |
Cancel | Help |
| Double-clicking the position where no module has been registered opens a module setting dialog box. | 743198 | 5:59 PH ]

Figure 12.6.9  Example of the [Input Block] Dialog Box (finished view) Edited for Parameter
Setting

Y ou have now finished this example of configuring custom computations for setting parameters.
The final step when configuring actual custom computations (after this example), is to download the

computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-
mance by means of custom computation monitoring (see Chapter 11).
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12.7 Example 7: OR Function of Alarm Outputs

m Connection of Customized Computation Modules for OR Operation of the Alarm Outputs

In this paragraph, you configure computation modules so that the logical OR of aarm-1 to alarm-4
outputs is sent to a contact output.

Figure 12.7.1 is the output block diagram of single-loop control, while Figure 12.7.2 shows the
modified layout of the output block diagram.

The procedure for configuring this block diagram is explained in the paragraph, “ m Procedure for
Configuring Custom Computations,” that follows.

mmm-mmmoo oo MV. 1)-HMV. D -(CMV. D-(RETL)-{RET2)--{RET3 ) -------==-=====mmmmmmmmmmmmmo oo |

[1505| [1507] [1509] |[1511]| [1512| [1513|

y y A A
IN1 IN2 IN3 IN4 IN5 IN6 IN7

46: OUTSEL1
mg Constant value
IN1
47: OUTSEL11| |48: OUTSEL12 49: OUTSEL13 13: CONST
[2] [3] [ 4] [ 5]
1603] [1605] [1607] 1609

(aLo11) (ALo12) (ALO13) (ALO14)

[5689| [5690| [5691| [5693]

v v v A
----- @------<OUT2A)-----<OUT1R)—------(OUTzR)-----4OUT3A>-----------*

Figure 12.7.1  Output Block Diagram Configured to Carry Out Single-loop Control

=
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------------- (MV. 1)}-HMV. D-(CMV. D-{(RETL){RET2) -~ (RET3)--=---=--======-==-==mmmmmmommooooooo s

[1505]| [1507| [1509] [1511] [1512] [1513|

v R (ALo11) (ALO12) (ALO13) (ALO14)
INL N2 IN3 IN4 N5 N6 IN7 [5689| [5690| [5691] |[5693|
46: OUTSEL1
[1] v
[1601] INL N2 N3 Ina | Constant value
15: OR INT
47:OUTSELLL| |48: OUTSEL12 49: OUTSEL13 [6] 13: CONST
[2] [3] [4] [5]
[1603] [1605] [1607] 1609

(ALo12) (ALO13) (ALO14)

[5690| [5691] |[5693]

Figure 12.7.2  Connection of Customized Computation Modules for OR Operation of the
Alarm Outputs (Output Block)
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m Procedure for Configuring Custom Computations
Before you begin configuring custom computations, read the sample file for single-loop control (file
name: USMO01.1SC). To read the file, see subsection 7.3.1, “Reading Data from Disk.”

To configure the custom computations, follow the instructions in “Operation |,” “Operation 1" and
“Operation I11,” in this order.

- Operation I: Module Configuration

O Inthe [Custom Computation Configuration Menu] dialog box (Figure 12.0.2), click <Qutput
Block>. The [Output Block] dialog box (Figure 12.7.3) appears.

% Custom Computation Configuration - [USMO1.12c] - [Output Block]

':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) _|ﬁ||1|
D|W”|E| ﬁl "l|"l| Q|
- CSY.1 M1 Hb. 1 Chiv" 1 RET1 CSW.2| ~
1 = D {5
I ! | I
4 }I
I I
ALO14
ik
4B EE CE
48:0UTSEL12 46:0UTSELT 430UTSEL13
[3] 1 [4]
[ J—J
ALD11 alo1z
OUT1A OUT24) EED [ouT1R] [ouTaR] m D02 -
4 3
Ok, | Cancel Help |
[ [7/31/98 [6:01 PM ]

Figure 12.7.3  [Output Block] Dialog Box

# Inthe [Output Block] dialog box, double-click a blank box. The [Module Configuration] dialog
box (Figure 12.7.4) appears.

kodule Configuration
Arithmetic: 0 peration i
Logic Operation
Special Calculation = Indexes
Special Function =
Symbal | Mame -
14AND AND logic
OR logic
16:=0R #0OR logic
17:HOT MOT logic
18:LATCH Latch
19GT Greater-than logic
2007 Lezs-than logic
21:DCOUNTER Decremental counter —_
22:COUNTER Counter
23E0 Equal-to logic
24MEQ Mot-equal-to logic
ZREXTENT Range lagic
ICME LA Fid s i i

Figure12.7.4  [Module Configuration] Dialog Box
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O Click the <Logic Calculation> index.

0 Double-click <15: OR>. The OR module is registered with the [Output Block] dialog box, as
shown in Figure 12.7.5.

% Custom Computation Configuration - [USM01._12c] - [Output Block]

':_'j‘ File[F] Editing[E] DisplayD] Custorn Computation(T] Communication[C] Background Color Setting(B]  Help(H) _||5||5|
D|w|a| S 58] @

i Hiiv1 Chiv.1 RETA C5v.2 Hhi.2

ALO14

I
PL? 1|3

BE CE DE
4E:0UTSEL 43.0UTSEL13 15.0R
1 [4] [¢]
[ J—J
ALO1L ALOLE ALOLS ALO14
OLIT 34) OuT1R OuUT2R Do1 D02 D03 m Dv
14 | »
i) | Cancel | Help |

|You can digplay the description of the module by clicking an item with the right button, | T340 | E:07 P ]
Figure 12.7.5

Example of the [Output Block] Dialog Box where the OR Module Is Registered
Asthe Sixth-run Module

When you finish registering the computation modules, proceed to “Operation I1: Module Setting.”
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- Operation II: Module Setting

This operation involves configuring the inputs and parameters of computation modules.

O Click the registered sixth-run OR module.
# From the tool menus, choose <Editing>, then <Connection>.
The [Module Setting] dialog box (Figure 12.7.6) appears.

Module Setting
Module Mame 15:0R [ OR logic )

Order of Execution 5

Mame i Guideline

M2 Input 2 Mot connected
M3 Input 3 Mot connected
14 Input 4 Mot connected

MG
IMG
IN7
M3
P1

P2
Pa
P4

AlNn | DIn.stI Module Dutputl D-registerl |-relay I Conztant Walue I [l s |
Analog |nput | [-reqgister Cancel |

AlM1 13m

AINZ 1302 -
AIN3 1303 Module Description |

| | 1|

Figure 12.7.6 = [Module Setting] Dialog Box

O Click the <IN1> module input.

O Click the <I-relay> index.

oo Click <Timer flag, power-on flag, alarm flag> in the drop-down list box.

+ Double-click <ALO11> in the list box.
The <ALO11 (Setpoint column)> and <5689 (Guideline column)> options appear in the <IN1>
row.
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Module Setting
Module Mame

Order of Execution

15:0R [ OF logic )
B

N2
IN3
N4
INg
ING
IN7
INg
F1

F2
F3
F4

Input 3
Input 4

Setpoint Guideline

Mot cannected

Mot connected
Mot connected

AlMn | DIn.stI Module Dutputl D-register  |-relay | Constant Y alue | [al 8 |

ITimer flag, power-on flag, alarm flag j

I-relay Help |

I |-relay d Cancel |

5683

5690 " |
cel Module Description
5693

RE97 J

RE98

hE99 hll
I Ll_l

Figure 12.7.7

Configuration of the <IN1> Input

< Repeat steps [ to + to configure the <IN2> to <IN4> inputs also.

The setpoints of the inputs and parameters for which connection is made, are as follows.

Inputs

IN2

Index: [I-relay]
Drop-down list box: [Timer flag, power-on flag, alarm flag]
Selection: [ALO12 (5690)]

IN3

Index: [I-relay]
Drop-down list box: [Timer flag, power-on flag, alarm flag]
Selection: [ALO13 (5691)]

IN4

Index: [1-relay]
Drop-down list box: [Timer flag, power-on flag, aarm flag]
Selection: [ALO14 (5693)]

> Click the <OK> button.

When you finish configuring the computation modules' inputs and parameters, proceed to “ Operation

I11: Connection to the Output Signal.”
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- Operation lll: Connection to the Output Signal

This operation involves configuring the OR modul€e's output in the output block.

O Inthe [Output Block] dialog box (Figure 12.7.8), click the <DO1> output signal.

% Custom Computation Configuration - [USMO1.12c] - [Output Block]

':_'j‘ File[F] Editing[E] DisplayD] Custom Computation[T] Communication[C] Background Color Setting[B]  Help(H) _|ﬁ||1|
D|W“‘|E| 5' I'll"'l| ﬁ|
1 -HMV.1 -CMV.1 RET1 CSY.2 Y. 2] Hb. 2] | &

-3 5 I o

\ ' \ ! \ ! -
1 | »
‘ | ! ! AL014 =

! aLois
&L014 AL?IIZ
i )
[ CE il
46:0UTSELY 43:00UTSEL1Z 15:0R
1 [4] [&]
— J—J
ALO11 AL01z ALO13 ALO1L
gD I EG ) b2 ) o=
4 | »
Cancel | Help |
| Double-clicking the position where no module has been registered opens a module setting dialog box. | F4A/98 | E:02 PH ]

Figure 12.7.8  [Output Block] Dialog Box

# From the tool menus, choose <Editing>, then <Connection>. The [Setting of Output Block
Connection Assignment] dialog box (Figure 12.7.9) appears.

Setting of Output Block Connection Assignment [ X]
Mame | Setpoint | Guideline
[s]el] Contact output 1 ALOT1 156849

AlNn | Dlr.st I Fodule Output D-legisterl I-relayl 0k |
Analog |nput | D-register Cancel |
Al 13m

AlN2 1302 . . |
aIN3 1303 Dizconnection

| I i

Figure 12.7.9  [Setting of Output Block Connection Assignment] Dialog Box
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O Click the <Module Output> index.

O Double-click <OMOG6L> in the list box.
The <OMOG6L (Setpoint column)> and <D1611 (Guideline column)> options appear in the <DO1>
row.

oo Click the <OK> button.

% Custom Computation Configuration - [USM01._12c] - [Output Block]

':_'j‘ File[F] Editing[E] DisplayD] Custorn Computation(T] Communication[C] Background Color Setting(B]  Help(H) = |E‘|5|
D|W|H| ﬁl I'll""ll ﬂl
1 -HMV.‘I -CMV.'I RET1 C5Y. 2] M. 2| HiY. 2] | &
-3 55 |3
1 \ 1 1
' 1 1 ! hd
14 | »
I I " -
ainis
AL014 AL?lIZ
91?1|3 AL|D 1|1
[ CE {3
46:0UTSELY 43:00UTSEL1Z 15:0R
i [4] [E]
— J—J — 1
ALO1Z ALOLS AL014
D I ¢ b b2 ) o=
4 | »
Cancel | Help |
| Clicking black. output with the right button opens a dialog box to zet connection assignment. | 743198 | E:03 PH ]

Figure 12.7.10 Example of the [Output Block] Dialog Box (finished view) Edited to Output the
Logical OR of the Alarm Outputs

Y ou have now finished this example of configuring custom computations to OR the alarm outputs.

The final step when configuring actual custom computations (after this example), is to download the
computations to the US1000 controller (see Section 8.2), as necessary, in order to verify their perfor-
mance by means of custom computation monitoring (see Chapter 11).
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13. Maintenance and Troubleshooting

This chapter explains how to replace the batteries in the dedicated adapter and methods for solving
problems that may occur when the LL 1200 tool isin use.

13.1 Replacing the Batteries

When replacing the batteries in the dedicated adapter, follow the procedure noted below.

Z@ NOTE

The dedicated adapter is equipped with an internal switch (where the adapter comes into contact with
the US1000 controller). Be careful not to break the switch when installing the adapter on the US1000
controller.

Installing the adapter in place automatically turns on the switch, causing the batteries to discharge
even if there is no communication.

If you have no immediate plan to communicate, do not attach the adapter to the US1000 controller.

(1) Remove the screw from the bottom side of the adapter.

(2) Slide the cover approximately 5 mm downward, and then remove it.

(3) Replace the existing two units of AAA-size batteries with new ones.

(4) Place the cover back on the adapter while making sure the cover’s hook properly engages with the
opening on the adapter’s top.

(5) Slide the cover upward until you fedl a click.

(6) Fasten the screw in the bottom side of the adapter.
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e L a—

Switch Two AAA-size

\@ batteries

Lift the cover.

Optical communication interface I I

\EI [~ Slide the cover downward.

E Remove the screw.

Dedicated Adapter (Rear View) Dedicated Adapter (Front View)
Figure 13.1.1 Removal of the Cover from the Dedicated Adapter

A WARNING

Replace both of the existing batteries at the same time with new batteries of the same type.

Do not loosen screws that fasten the printed circuit board; otherwise your attempt to communicate will
fail.

The batteries used are not rechargeable. If you attempt to recharge the batteries, the internal fluid may
leak, possibly resulting in damage to the adapter.

Be careful about the polarities of the batteries; use of the batteries with wrong polarities may also lead
to fluid leakage and thereby damage the adapter.
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13.2 Troubleshooting Problems with the Display and Com-
munication Functions

13.2.1 Problemswith the Display Functions

m Improper Views of Windows
For the operating environment requirements, Y okogawa Blank PageBlank Pagerecommends that you
use a display unit that has a resolution of 800 x 600 pixels or superior, is capable of handling at least
256 colors, and is configured to operate with smaller fonts. Make sure your system satisfies these
reguirements.

If you have any difficulties in viewing windows due to an improper background color, you can edit
the LL1200 tool’ s <Background Color Setting> menu to adjust the color.

13.2.2 Problems with the Communication Functions

Check your system according to each of the following instructions.

m Cases When Communication Is Carried Out via the Front Terminal (Optical I nterface)
* Make sure the dedicated adapter is installed correctly.
» Check if the dedicated cable is disconnected.
» Check if the batteries in the dedicated adapter have run out.
» Make sure you are using the correct serial ports of the personal computer.

m Cases When Communication Is Carried Out via the Rear Terminal (RS-485 Interface)
» Make sure the rear terminal is wired correctly.
» Make sure the communication address and baud rate of the US1000 controller are consistent with
those of the personal computer.
» Make sure the communication protocol is set to [PC-link Communication]. Communication is not
possible if the protocol is set to [PC-link Communication with Sum Check].
» Make sure you are using the correct serial ports of the personal computer.
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Appendix 1. WORKSHEET
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Specifications No. (Doc No.) P./

WORKSHEET

Order No. Sec. | Loop | ltem
[INPUT BLOCK] -

Instrument No. (Serial No.)
Customer Model and Suffix Codes
System (Plant) Name TAG No.

[AIN1] [AIN2] [AIN3] [DIL.st [DI2.st| [DI3.st| [DI4.st| [DI5.st [DI6.st  [DI7.st

PviN.d PVIN.Z [GAIN.2] [TRK.1] MAN.1I MaN.Z [cas.][mG4] [cas.2] [svba] MG1 [sv.bl] MG2

GAIN.1/|CSVIN.1| [CSVIN.2| [TRK.2|] [TRE1|[TRF.2 AUT.1| IMG3| [AUT.2 SV.b2| |SV.b3

Customer

Rep. Engineer

A
A DR.
A

Rev | n Remarks Date | Rev.By

CH.

DR. CH. DR.

CH.
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Specifications No. (Doc No.) P./

WORKSHEET

[OUTPUT BLOCK]

Order No. Sec. | Loop | Item

Instrument No. (Serial No.)
Customer Model and Suffix Codes

System (Plant) Name TAG No.
[Pv.1] [csvi] [Mv.l] HMmV [emv.l] [PV.2] [cSv.?] [HMV.2] [CMV.2] |[RET1l] |[RET2] [RET3]

[OUT1IA [OUT2A] [OUT3A [OUTIR] [OUT2R| [DO1] [DO2] [DO3| [DO4] [DO5| [DO6| [DO7|

Customer Rep. Engineer
DR. CH. DR. CH. DR. CH.

> > >

Rev | n Remarks Date | Rev.By
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Appendix 2. DATASHEET
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Specifications No. (Doc No.) P./
DATASHEET Order No. Sec. | Loop | ltem
Instrument No. (Serial No.)
Customer Model and Suffix Codes
System (Plant) Name TAG No.
Data Specifications Remarks Standard| Scale Values for Range |Controller Mode
Value 0 100  |Controller Type
Analog AIN1 Control Period ms
Inputs AIN2 Setup Data Items| Input 1 | Input 2 | Input 3
AIN3 Input Type
Analog OUT1A Unit Specification
Outputs OUT2A Range Maximum
OUT3A Range Minimum
Variable |Ul Scale Maximum
gj’gé}gmg u2 Scale Minimum
f:r‘;f)ime' us3 “Burnout” Action
u4 RJC Selection
U5 Retransmission Outputs | RET1 | RET2 | RET3
U6 'I('));;isut:f Retransmission
u7
us
Digital DI1 Ten-segment Linearizer 1 Ten-segment Linearizer 2
Inputs 5 x1 y1 x1 y1
DI3 x2 y2 x2 y2
Dl4 x3 y3 x3 y3
DI5 x4 y4 x4 y4
DI6 X5 y5 x5 y5
DI7 X6 y6 X6 y6
Digital DO1 X7 y7 X7 y7
Rohys) Doz X8 ¥8 X8 y8
DO3 X9 y9 x9 y9
Digital DO4 x10 y10 x10 y10
8?;%55 DO5 x11 yll x11 yil
tors) DO6 Ten-segment Linearizer 3 Ten-segment Linearizer 4
DO7 x1 yl x1 yl
X2 y2 x2 y2
x3 y3 x3 y3
X4 v4 x4 y4
x5 y5 x5 y5
X6 y6 X6 y6
Alarm Type | Remarks |Setpoint|Hysteresis| X7 y7 X7 y7
Outputs  Targ X8 y8 X8 y8
AL2 x9 y9 x9 y9
AL3 x10 y10 x10 y10
AL4 x11 y11 x11 y11
A Customer Rep. Engineer
A\ DR. CH. DR. CH. DR. CH.
A
Rev | n Remarks Date | Rev.By
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Appendix 3. Restrictions Imposed Depending on the Suffix Code and/or Controller Type

Appendix 3. Restrictions Imposed De-

pending on the Suffix

Code and/or Controller

Type

Depending on the suffix code and/or controller type of the US1000 controller, restrictions apply to the
types of computation modules and custom displays that can be used. Care must therefore be taken
when configuring custom computations and displays.

m Restrictions Imposed by the Suffix Code on the Choice of a Specific Controller Type

Depending on the suffix code of the US1000 controller, you may not be allowed to choose a specific
controller type, as shown in the following table.

Suffix Code
-11 -21
Single-loop Yes Yes
Controller type Cascade Yes Yes
Dual-loop Yes No

m Restrictions on the Choice of Computation Modules

You are not alowed to choose some types of computation modules when you are working with the
input block. More specifically, you cannot use the computation modules listed below in the input

block.
Input Block Output Block
Loop-1 Output-Selection 1 (OUTSEL 1) No Yes
Loop-1 Output-Selection 11 (OUTSEL 11) No Yes
Loop-1 Output-Selection 12 (OUTSEL 12) No Yes
Names of computation Loop-1 Output-Selection 13 (OUTSEL 13) No Yes
modules Loop-2 Output-Selection 2 (OUTSEL2) No Yes
Loop-2 Output-Selection 21 (OUTSEL 21) No Yes
Loop-2 Output-1 Terminal Configuration (OUTSET1) No Yes
Loop-2 Output-2 Terminal Configuration (OUTSET?2) No Yes
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m Restrictions Imposed by the Controller Type on the Use of Signals within the Input Block

An error will result if you use any of the signals which you are not allowed to use for the selected
controller type. If such signals (those marked “No” in the table below) are being used in your system,

App.3-2

change your choice of signals.

Single-loop Type| Dual-loop Type | Cascade Type
AIN1 Yes Yes Yes
AIN2 Yes Yes Yes
AIN3 Yes Yes Yes
DIlst Yes Yes Yes
Signalsfedtoinput | D!2st Yes Yes Yes
block DI3.st Yes Vs Ves
Dl4st Yes Yes Yes
DI5.st Yes Yes Yes
DI6.st Yes Yes Yes
DI7.st Yes Yes Yes
PVIN.1 Yes Yes Yes
PVIN.2 No Yes Yes
CSVIN.1 Yes Yes Yes
CSVIN.2 No Yes Yes
GAIN.1 Yes Yes Yes
GAIN.2 No Yes Yes
TRK.1 Yes Yes Yes
TRK.2 No Yes Yes
FF Yes Yes Yes
Cl Yes Yes Yes
Al Yes Yes Yes
M1 Yes Yes Yes
C2 No Yes Yes
A2 No Yes Yes
Slig‘r:]?lsfedfrom input M2 o No Ves
o/IC Yes Yes Yes
RIS Yes Yes Yes
TRF1 Yes Yes Yes
TRF.2 No Yes Yes
SV.BO Yes Yes Yes
SV.B1 Yes Yes Yes
SV.B2 Yes Yes Yes
SV.B3 Yes Yes Yes
DP1 Yes Yes Yes
DP2 Yes Yes Yes
MG1 Yes Yes Yes
MG2 Yes Yes Yes
MG3 Yes Yes Yes
MG4 Yes Yes Yes
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m Restrictions Imposed by the Suffix Code and/or Controller Type on the Use of Signals within the Output
Block
An error will result if you use any of the signals which you are not allowed to use for the selected
suffix code and/or controller type. If such signals (those marked “No” in the table below) are being
used in your system, change your choice of signals.

Suffix Code Single-loop Dual-loop Cascade

-11 -21 Type Type Type

PVv.1 Yes Yes Yes Yes Yes

Pv.2 Yes Yes No Yes Yes

Csv.l Yes Yes Yes Yes Yes

Csv.2 Yes Yes No Yes Yes

MV.1 Yes Yes Yes Yes Yes

MV.2 Yes Yes No Yes Yes

Eli gr;l?lsfed tooutput [0\ Yes Yes Ves Ves Vs
HMV.2 Yes Yes No Yes Yes

CMV.1 Yes Yes Yes Yes Yes

CMV.2 Yes Yes No Yes Yes

RET1 Yes Yes Yes Yes Yes

RET2 Yes Yes Yes Yes Yes

RET3 Yes Yes Yes Yes Yes

OUT1A Yes Yes Yes Yes Yes

OUT2A No Yes Yes Yes Yes

OUT3A Yes Yes Yes Yes Yes

OUTIR No Yes Yes Yes Yes

OUT2R No Yes Yes Yes Yes

Signals fed from output | P91 Yes Yes Yes Yes Yes
block DO2 Yes Yes Yes Yes Yes
DO3 Yes Yes Yes Yes Yes

DO4 Yes Yes Yes Yes Yes

DO5 Yes Yes Yes Yes Yes

DO6 Yes Yes Yes Yes Yes

DO7 Yes Yes Yes Yes Yes

m Restrictions on the Choice of Custom Displays
An error will result if you choose any of the user displays which you are not alowed to use for the
selected controller type. If such user displays (those marked “No” in the table below) are being used
in your system, change your choice of user displays.

Single-loop Type| Dual-loop Type | Cascade Type
Loop-2 Alarm Display Yes Yes Yes
User displays Loop-2 PID Number Display No Yes Yes
PV2 Display No Yes Yes
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Appendix 4. Areasfor Storing Data Output from Computation M odules

Appendix 4. Areas for Storing Data
Output from Computation
Modules

Custom computations are configured using the given methods of block connection. In order to
connect computation modules, you must familiarize yourself with the code names of the D registers
where data output from the computation modules are stored.

@\ See Also

Chapter 5, “US1000 Data Storage Areas (D Registers and | Relays),” in the Model LL1200 PC-based
Custom Computation Building Tool—User’s Reference instruction manual (IM 5G1A11-02E) for
details on the D registers (or D-register numbers given to the areas for storing computation modules’
output data).

m Data Output from Input-block Computation Modules
Two registers are reserved for the output of each computation module configured within the input block.

For example, assume that an EU Range Conversion (EUCONV) module is configured as the first-run
module and a Ten-segment Linearizer 1 (PLINEL) module as the second-run module. The EUCONV
modul€’s output data are stored in the two D registers code-named IMO1L and IMO1H. Similarly,

the PLINEL modul€'s output data are stored in the two D registers code-named IMO2L and IMO2H.

When connecting a computation module using the LL 1200 tool (see Figures App.4.2 and App.4.3),
you must specify the code name of the D register (i.e., D-register number) for the lower-order word—
a code name ending with “L.”

As shown in Figure App.4.1, the output of the EUCONV module is connected to the IN1 input of the
PLINE1 module.

The number and name of a computation module.
This example refers to module 41 code-named

EUCONYV (EU Range Conversion). [\

IN1
N
41:EUCONV

The number of the D register where the output | 1 _/J First in the

of a computation module is stored. order of execution

In this example, the EUCONV module’s output 1401
data is stored in the D register numbered 1401
(code-named IMOLL).

IN1

Second in the

. 33:PLINE
The number and name of a computation module. I/’ order of execution

This example refers to module 33 code-named | 2
PLINE1 (Ten-segment Linearizer 1).

)

1403

The number of the D register where the output
of a computation module is stored.

In this example, the PLINE1 module’s output
data is stored in the D register numbered 1403
(code-named IMO2L).

Figure App.4.1 Illustrated Explanation of Computation Modules Outputs
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Module Setting
M adule M ame 41:EUCONY [ EU range corversion |

Order of Execution 1

M2
M3
14
M5
MG
M7
[1§40:]
F1 Data type of module input
Pz Diata type of module output
P3
F4

Indexes —\

Setpoint

Constant Walue(l) ]
Constant WYalue() 1]

Guideline

AlHn | DIn.stl Module Dutput D-registerl I-relayl Constant Yalue |

ak |

Analog |nput I [ -reqgister Cancel |
AlN1 13m
AlM2 1302 " |
AN 1309 Module Dezcription
1 | il

Figure App.4.2 [Module Setting] Dialog Box

Setting of Input Block Connection Assignment
Indexes Mame Setpoint | Guideline
\ PN Loop-1 PV input IMOZL 01403
AlNn | DIn.stI Module Dutput D-registerl I-relayl 0K |

Analog |nput I [ -register Cancel |
AlN1 13m
AlM2 1302 . .
AIM3 1303 Dizzonnection |
<| | 2

Figure App.4.3 [Setting of Input Block Connection Assignment] Dialog Box

Computation Modules Listed In the Order of Execution | Code Name of D Register D-register Number
Output of first-run computation module IMO1L (lower-order word) 1401
IMO1H (higher-order word) 1402
Output of second-run computation module IMO2L (lower-order word) 1403
IMO2H (higher-order word) 1404
Output of third-run computation module IMO3L (lower-order word) 1405
IMO3H (higher-order word) 1406
Output of 29th-run computation module IMO29L (lower-order word) 1457
IMO29H (higher-order word) 1458
Output of 30th-run computation module IMO30L (lower-order word) 1459
IMO30H (higher-order word) 1460
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m Data Output from Output-block Computation M odules
Two registers are reserved for the output of each computation module configured within the output
block.

When connecting a computation module using the LL 1200 tool (see Figures App.4.4 and App.4.5),
you must specify the code name of the D register (i.e., D-register number) for the lower-order word—
a code name ending with “L.”

M adule M ame 4E:OUTSELT [ Loop-1 output selection 1]
Order of Execution 1
Marme Setpoint Guideline
M2 Input 2 Hht 1 D180y
I3 Input 3 Chiv.1 01508
M4 Input 4 RET1 D181
IME Input 5 RET2 D1512
MG Input 6 ALO13 156491
INT Input 7 ALOT4 156493
M8
P1
P2
Indexes —\ 3

P4

AlHn | DIn.stl Module Dutput D-registerl I-rela_l,ll Constant Valuel 11,8 |
Analog Input I [-register Cancel |

AIM1 13

ANz 1302 .
AIN3 1303 Module Description |

1] | A

Figure App.4.4 [Module Setting] Dialog Box

Setting of Output Block Connection Assignment [ X]
Indexes Marme | Setpaoint | Guideline
\ OUTIR Relay output 1 OmMo1L D601

AlNn | DIn.stI Module 0utput D-registerl I-rela_l,ll 0k |
Analog Input I [-register Cancel |

AIM1 13M

AlM2 1302 . .
AlM3 1303 Digconnection |

1] | A

Figure App.4.5 [Setting of Output Block Connection Assignment] Dialog Box
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Computation Modules Listed In the Order of Execution | Code Name of D Register D-register Number
Output of first-run computation module OMOLL (lower-order word) 1601
OMO1H (higher-order word) 1602
Output of second-run computation module OMO2L (lower-order word) 1603
OMO2H (higher-order word) 1604
Output of third-run computation module OMOB3L (lower-order word) 1605
OMOB3H (higher-order word) 1606
Output of 29th-run computation module OMO29L (lower-order word) 1657
OMO29H (higher-order word) 1658
Output of 30th-run computation module OMOB30L (lower-order word) 1659
OMOB30H (higher-order word) 1660
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