User’s SMART5+

Manual

Data Acquisition System GM
User’s Manual

YOKOGAWA ¢ IM 04L55B01-01EN

Yokogawa Electric Corporation 9th Edition



Introduction

Thank you for purchasing the SMARTDAC+ GM Data Acquisition System (hereafter referred

to as the GM).

This manual explains how to use the GM. In this manual, the GM10 standard type and large
memory type are distinguished using the following notations.

e Standard type: GM10-1

e Large memory type: GM10-2

For details on the settings and operation of the PID control module and program control (/
PG option), see the Loop Control Function, Program Control Function (/PG Option) User’s
Manual (IM 04L51B01-31EN), provided as an electronic manual.

For details on other options, see the relevant user’'s manuals.

To ensure correct use, please read this manual thoroughly before beginning operation.

The following manuals are provided for the GM.

e Paper Manuals

Manual Title

Manual No.

Description

Data Acquisition System GM
First Step Guide

IM 04L55B01-02EN

Explains the basic operations of the GM.

Precaution on the use of SMARTDAC+

IM 04L51B01-91EN

Provides precautions common to the SMARTDAC+ series.

Regarding the Downloading and Installing for IM 04L61B01-11EN

the Software, Manuals and Labels
About the Usage of Open Source Software

Explains where software applications and electronic manuals
common to the SMARTDAC+ series can be downloaded from and
how to install the software applications.

e Downloadable Electronic Manuals

You can download the latest manuals from the following website.
www.smartdacplus.com/manual/en/

Manual Title

Manual No.

Description

Data Acquisition System GM
First Step Guide

IM 04L55B01-02EN

This is the electronic version of the paper manual.

Data Acquisition System GM
User’s Manual

IM 04L55B01-01EN

Describes how to use the GM. The communication control
commands and some of the options are excluded.

Models GX10/GX20/GP10/GP20/GM10
Communication Command User’s Manual

IM 04L51B01-17EN

Describes how to use command control communication functions.

SMARTDAC+ STANDARD
Universal Viewer
User’s Manual

IM 04L61B01-01EN

Describes how to use Universal Viewer, which is a software that
displays GM measurement data files.

SMARTDAC+ STANDARD
Hardware Configurator
User’s Manual

IM 04L61B01-02EN

Describes how to use the PC software for creating setting
parameters for various GM functions.

SMARTDAC+ STANDARD
IP Address Configurator
User’s Manual

IM 04L61B01-03EN

Describes how to use the software for setting the GM IP address.

Models GX10/GX20/GP10/GP20/GM10
Multi-batch Function (/BT) User’s Manual

IM 04L51B01-03EN

Describes how to use the multi batch function (/BT option).

Data Acquisition System GM
Advanced Security Function (/AS)
User’s Manual

IM 04L55B01-05EN

Describes how to use the advanced security function (/AS option).

Models GX10/GX20/GP10/GP20/GM10
Log Scale (/LG)
User’s Manual

IM 04L51B01-06EN

Describes how to use the log scale (/LG option).

Models GX10/GX20/GP10/GP20/GM10
EtherNet/IP(/E1)

Communication Interface

User’s Manual

IM 04L51B01-18EN

Describes how to use the communication functions through the
EtherNet/IP (/E1 option).

Models GX10/GX20/GP10/GP20/GM10
WT Communication (/E2)
User’s Manual

IM 04L51B01-19EN

Describes how to use WT communication (/E2 option).

Models GX10/GX20/GP10/GP20/GM10
OPC-UA Server (/E3) User's Manual

IM 04L51B01-20EN

Describes how to use the OPC-UA server function (/E3 option).

Models GX10/GX20/GP10/GP20/GM10
SLMP Communication (/E4) User’s Manual

IM 04L51B01-21EN

Describes how to use SLMP communication function (/E4 option).

Models GX10/GX20/GP10/GP20/GM10
Loop Control Function, Program Control
Function (/PG Option) User’'s Manual

IM 04L51B01-31EN

Describes how to use the PID control function and program
control (/PG option) function.
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Notes

QR code

Trademarks

About the Usage

e The contents of this manual are subject to change without prior notice as a result of
continuing improvements to the instrument’s performance and functions.

e Every effort has been made in the preparation of this manual to ensure the accuracy of its
contents. However, should you have any questions or find any errors, please contact your

nearest YOKOGAWA dealer.
e Copying or reproducing all or any part of the contents of this manual without
YOKOGAWA's permission is strictly prohibited.

The product may have a QR Code pasted for efficient plant maintenance work and asset
information management.

It enables confirming the specifications of purchased products and user’s manuals.For more

details, please refer to the following URL.
https://lwww.yokogawa.com/qr-code
QR Code is a registered trademark of DENSO WAVE INCORPORATED.

o SMARTDACH+ is a registered trademark of Yokogawa Electric Corporation.

e Microsoft and Windows are registered trademarks or trademarks of Microsoft Corporation

in the United States and other countries.

e Pentium is a registered trademark of Intel Corporation.

e Adobe and Acrobat are registered trademarks or trademarks of Adobe Systems
Incorporated.

e Kerberos is a trademark of Massachusetts Institute of Technology (MIT).

e Company and product names that appear in this manual are registered trademarks or
trademarks of their respective holders.

e The company and product names used in this manual are not accompanied by the
registered trademark or trademark symbols (® and ™).

of Open Source Software
This product uses open source software.

For details on using open source software, see Regarding the Downloading and Installing
for the Software, Manuals and Labels (IM 04L61B01-11EN).

IM 04L55B01-01EN



Compliance with Radio Laws of Various Countries (Bluetooth (/ C8 option) only)

* Radio Law of Japan

This product contains radio equipment that has obtained a certification of construction
type as a radio station of a power saving data communication system based on the Radio
Law.

Radio equipment name: 001NYCA1293

* FCC Approval

FCC CAUTION
Changes or modifications not expressly approved by the party responsible for compliance
could void the user’s authority to operate the equipment.

Note: This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated

in a commercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction manual,
may cause harmful interference to radio communications. Operation of this equipment

in a residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

This transmitter must not be co-located or operated in conjunction with any other antenna
or transmitter.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment and meets the FCC radio frequency (RF) Exposure Guidelines. This
equipment has very low levels of RF energy that it deemed to comply without maximum
permissive exposure evaluation (MPE).

* IC Approval

This Class A digital apparatus complies with Canadian ICES003.
Cet appareil numerique de la classe A est conforme a la norme NMB-003 du Canada

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is
subject to the following two conditions: (1) this device may not cause interference, and (2)
this device must accept any interference, including interference that may cause undesired
operation of the device.

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence.

L'exploitation est autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas
produire de brouillage, et (2) I'utilisateur de I'appareil doit accepter tout brouillage
radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le
fonctionnement.

This equipment complies with IC radiation exposure limits set forth for an uncontrolled
environment and meets RSS-102 of the IC radio frequency (RF) Exposure rules. This
equipment has very low levels of RF energy that it deemed to comply without maximum
permissive exposure evaluation (MPE). [*But it is desirable that it should be installed and
operated keeping the radiator at least 20cm or more away from person's body.]

Cet équipement est conforme aux limites d’exposition aux rayonnements énoncées

pour un environnement non contrélé et respecte les régles d’exposition aux fréquences
radioélectriques (RF) CNR-102 de I'lC. Cet équipement émet une énergie RF trés

faible qui est considérée conforme sans évaluation de I'exposition maximale autorisée.
[*Cependant, il est souhaitable qu'il devrait étre installé et utilisé en gardant une distance
de 20 cm ou plus entre le dispositif rayonnant et le corps.]

IM 04L55B01-01EN



¢ China Certification (Radio Waves Act)
1.
W ERESNER: 2.4 - 2.4835 GHz
B 2[5 (EIRP): <100 mW <20 dBm
B S KRINFEZE: <20 dBm / MHZz(EIRP)
W FHIAFR: 20 ppm
HAEEITHER (1£2.4-2.4835GHZBEER LAY
<-80dBm /Hz (EIRP)
W ZECR 5T (5B 8Y) TR (WM HK 2. 5B EEF mUN):
<-36dBm /100 kHz (30 - 1000 MHz)
<-33dBm /100 kHz (2.4 - 2.4835 GHz)
<-40 dBm /1 MHz (3.4 - 3.53 GHz)
<-40dBm /1 MHz (5.725 - 5.85 GHz)
<-30dBm/1MHz (HE&1-12.75 GHz)
2 RBIEB SR HTNER INA LS IR (SIEFIN N FIRINRKAER), AMEHEENEXR L
FHAHE LKL,
AR ENEMESENTEEEESIVSFETETIL, —BEXM B TR, 28D
{EIEER, HREUEMERTILE A &R ;
41?%;_1}%&1?5362& BIgE, AR ZEMEEBUSHTFREFI T BRERETNVAILREDN
RIS
5. R FE WA ZMHaER.
6. RNIGEF DS B SRAEMRED (9 5)79: CMIT ID:2014DJ4615H9 o LR BB & BT HEIR,

» Korea Certification (Radio Waves Act)

o Y RMMHE MIEA JHSHO| YOS 2 QIHOHHIF A E MH|AE o 2 QIELICEH

« AZ 77| (HEE LEELTIXIH)
0| 71712 HF-E(A ) MRIINS 7| 7| 2 A TOX} EE= AFEXb= O S F2IBHA|7] HE2IH,
718 2|e] X[HOA AtESt= WS SHO=E FL L
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Version and Functions Described in This Manual

The contents of this manual correspond to release number 4 (see the STYLE S number on
the nameplate) and style number 1 (see the STYLE H number on the nameplate).

GM10 Versions and Functions

»For the procedure to check the version, see “System Information Monitor” on page 3-39.

Edition Product

Addition and Change

1 Version 2.02 —

2 Version 2.03 Addition of the advanced security function (/AS option).
* See the Data Acquisition System GM Advanced Security (/AS) User’s Manual.
Anew function for sending e-mail for each alarm level (page 2-159), subdivision of initialized items (page
2-203), subdivision of settings thatare loaded (page 2-192), show/hide setting of the Web content selection
tree(page2-170), historicaltrenddisplay (page 3-19),login supportfor DARWIN compatible communication
(communication command user’s manual)

3 Version 3.01 Addition of pulse input module support (page 2-52), increase in the number of math channels (GM10-
2: 200 channels) (page 2-70), increase in the number of timers and match time timers (12) (page
2-132), addition of Modbus registers (multi batch support) (page 4-10), addition of aerospace heat
treatment (/AH option) (page 2-225)
Addition of the multi-batch function (/BT option).
* See the Multi-Batch Function (/BT) User’s Manual.
Addition of the OPC-UA server function (/E3 option)
» See the OPC-UA Server (/E3) User’s Manual.
Addition of SLMP communication (/E4 option)
* See the SLMP Communication (/E4) User’s Manual.

4 Version 3.02 Quick setting function was added (page 1-70)
Description of the port limitation setting of DARWIN compatible communication has been added (page
2-218).
Read feature of Modbus register (batch related) has been added (see GM operation setting: page
4-57).

5 Version 4.01 Measurement mode has been added (page 2-207). Support for high-speed Al, 4-wire RTD/resistance
modules has been added (page 2-25).
Logic math function (/MT option) has been added (page 2-91).
Variable constants have been added (page 2-90). Support for analog output modules has been
added (page 2-57).
Individual settings have been added to initialization (page 2-206). DR commands have been added to
DARWIN compatible communication (page 2-219).
Support for PID control modules and program control (/PG option):
« See the Loop Control Function, Program Control Function (/PG Option) User’s Manual (IM

04L51B01-31EN).

6 Version 4.02 Calibration correction of the communication channel has been added (page 2-152), (page 2-225).

7 Version 4.03 Support for high withstand voltage Al module has been added.

8 Version 4.04 Automatic restart when a device error has been added (page 5-48).

9 Version 4.06 Support for GM10 firmware version R4.06 (Removed the use of Java in the Web application. Added

Google Chrome to supported browsers).

IM 04L55B01-01EN



How to Use This Manual

Structure of the Manual

Read the First Step Guide (IM04L55B01-02EN) first to familiarize yourself with

the basic operation of the GM, and then read this manual. For a description of the
communication command functions and the accompanying software programs, read the
respective manuals.

This user’s manual consists of the following sections.
Chapter  Title and Description

1 GM Feature Overview
Introduces the GM features.
2 Configuring the GM
Explains how to configure the GM.
3 Operating the GM and Using Network Functions
Explains how to operate the GM.
4 Using Modbus Functions (Communicating with Modbus devices)
Explains how to use the Modbus functions.
5 Maintenance and Troubleshooting
Explains how to inspect and calibrate the GM and describes error messages and troubleshooting.
— Appendix

Explains measurement data file size, the types of data that the GM can generate and how to use them, the text file data
format, and so on.

— General Specifications
Provides the specifications of the GM.

Nofte

» This user’'s manual covers information regarding GMs whose display language is English
(language suffix code “E”).

« PForthe procedure to set the display language, see page 2-180 in section 2.26.1, “Setting the
Display Language, Temperature Unit, Decimal Point Type, and Date Format”.

IM 04L55B01-01EN



Conventions Used in This Manual

Unit
K
k

Notes

A

CAUTION

WARNING
CAUTION
Note

Reference Item

>

Denotes 1024. Example: 768K (file size)
Denotes 1000.

Improper handling or use can lead to injury to the user or damage to
the instrument. This symbol appears on the instrument to indicate that
the user must refer to the user’s manual for special instructions. The
same symbol appears in the corresponding place in the user’s manual
to identify those instructions. In the manual, the symbol is used in
conjunction with the word “WARNING” or “CAUTION.”

Calls attention to actions or conditions that could cause serious or fatal
injury to the user, and precautions that can be taken to prevent such
occurrences.

Calls attention to actions or conditions that could cause light injury
to the user or cause damage to the instrument or user’s data, and
precautions that can be taken to prevent such occurrences.

Calls attention to information that is important for the proper operation
of the instrument.

Reference to related operation or explanation is indicated after this
mark.
Example: P section 4.1

Conventions Used in the Procedural Explanations

Bold characters

Alal#]1]

Explanation

Denotes key or character strings that appear on the screen.

Example: Volt
Indicates the character types that can be used.
number, [a] lowercase alphabet, symbol

Carry out the procedure according to the step numbers. All procedures
are written with inexperienced users in mind; depending on the
operation, not all steps need to be taken.

Explanation gives information such as limitations related the procedure.

Indicates the setup screen and explains the settings.

IM 04L55B01-01EN
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Chapter 1 GM Feature Overview

1.1  What Is SMARTDAC+ GM?

1.1.1 Overview
The SMARTDAC+ GM Data Acquisition System is a data logger that excels in versatility
and expandability. The main unit contains memory for data acquisition and also supports SD
cards for external storage.
The system consists of a Data Acquisition Module (GM10), Power Supply Module
(GM90PS), and Module Base (GM90MB), which houses various modules.
GM can operate with SMARTDAC+ series modules.

1.1.2 Features

Flexibly supports channel additions and reductions

* Measurement on up to 420 channels
» Easy installation and reduction of modules with slide locks

Easy Access from Web Browser
» Hardware configuration
* Real time monitoring

Mobile connection ready
» Bluetooth communication (/C8 option)
* Monitoring and configuration from a tablet

High performance, high reliability
» Highly accurate measurement
* Reliable data redundancy with internal memory and external storage medium

» Auto backfill feature (Data Logging Software GA10)

Environmental and noise tolerance

» Wide operating temperature range: -20 to 60°C
» A complete lineup of noise tolerant electromagnetic relay scanner type analog input

modules
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1.2

1.2.1

Functions That Ensure Reliable Measurements

The GM has four basic functions: measurement, recording, display, and storage. In addition,
data can be used in various ways such as system configuration through the standard
software (Hardware Configurator) and data file display (Universal Viewer). This section

provides an overview of each function.

Rich 1/O Interface
e Input

The GM can measure the following types of inputs. The supported input types vary

depending on the module.

Input Type

1) DC voltage (DCV)

Thermocouple (TC)

i@

On/Off (voltage-free contact, level), pulse

Resistance temperature detector (RTD)

[ DC current (mA) (direct input)

~———/
2

DC current (through an external shunt resistor connection)

——/
Pulse
JIL

|

o Measurement

The GM samples the input signals at a specified scan interval and performs A/D conversion.

These values become the measured values of each channel.

Scan interval

|

= | D

Input

Sampling A/D conversion

1.23

Measured
value

Input module

e Output (Relay output)

The GM can generate alarms assigned to measurement channels, turn the output on and
off according to manual operation, and output relay signals through the event action function

(digital output module, digital input/output module, PID control module).

P For details on the settings, see page 2-25 in section 2.3, “Configuring Al Channels
(Analog (including DI) input) channels and Al (mA) channels” and page 2-63 in section
2.7, “Configuring DO Channels (Digital output channels)”.
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1.2 Functions That Ensure Reliable Measurements

1.2.2

Actual Values Underlying Accurate Measurements

The measuring accuracies noted in the general specifications have a margin of error that
takes into account the product’s components and the equipment used for adjustment and

testing.

However, the actual values calculated from the accuracy testing data upon shipment of the
instrument from the factory are as follows.

Input Type Measuring Accuracy*1 (typical value)
DCV 20 mV +(0.01% of reading +5 pV)

60 mV +(0.01% of reading +5 uV)

6 V(1-5V) +(0.01% of reading +2mV)
TC ™ R,S +1.1°C

B +1.5°C

K (-200.0 to 1370.0°C)

+(0.01% of reading +0.2°C) for 0.0 to 1370.0°C;
+(0.15% of reading +0.2°C) for —200.0 to 0.0°C

K (-200.0 to 500.0°C)

+0.2°C for 0.0 to 500.0°C;
+ (0.15% of reading +0.2°C) for —200.0 to 0.0°C

J +0.2°C for 0.0 to 1100.0 °C;

+(0.10% of reading +0.2 °C) for —200.0 to 0.0°C
T +0.2°C for 0.0 to 400.0°C;

+ (0.10% of rdg +0.2 °C) for -200.0 to 0.0 °C
N +(0.01% of reading +0.2°C) for 0.0 to 1300.0°C;

+(0.22% of reading +0.2°C) for —=200.0 to 0.0°C

RTD

Pt100 (-200.0 to 850.0°C)

+(0.02% of reading +0.2°C)

Pt100 (high resolution)
(-150.00 to 150.00°C)

+(0.02% of reading +0.16°C)

*  Applies to GX90XA-10-U2, A/D integration time 16.67 ms or more, General operating
conditions: 23+2 °C, 55+10% RH, supply voltage 90-132, 180—264 V AC, power
frequency within 50/60 Hz £1%, warm-up of 30 minutes or more, no vibrations or other

hindrances to performance.
*2 For the measuring accuracy (guaranteed), see the module’s general specifications (GS
04L53B01-01EN).
*3 These values do not include the reference junction compensation accuracy.

» For details on modules with higher guaranteed accuracy specifications, contact your

nearest YOKOGAWA dealer.
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1.2 Functions That Ensure Reliable Measurements

1.2.3 Fail-safe Saving of Recording Data
e Data Storage

The GM supports long-term recording and multi-channel recording.
Measurement data is constantly saved in internal memory and can be transferred
periodically to an external storage medium (SD card). Moreover, the FTP client function
can be used to provide data redundancy using a file server. Measurement data is saved
without fail even in a sudden power interruption.
Data can be saved automatically or manually to an external storage medium.

Measured data

— 2

Data file Data file
A A
Auto save —
Data file Data file
B > B
=
P

Data file Data file

[ Cc

—

Internal memory External media (SD)

e Data Types
Based on the sampled measurement values, the GM can recorded two types of
measurement data: event data and display data (the data type depends on the GM
settings). Measurement data is saved to internal memory as data files.
Internal memory

@ Event data |:> Measured data file

Measured value per

scan interval %
Display data |:> Measured data file

Data type

Measured data at each
recording interval

When the measurement mode is Dual interval, measured data of the channels assigned
to measurement groups are recorded in the internal memory by each measurement

roup.

9retp Internal memory
Measurement group 1
g/lcea?]sil:]rt(z?v\é?lue per |:> Event data |:> Measured data file

Measurement group 2

Measured value per 3
scan interval |:> Event data |:> Measured data file

Data type Measured data at each
recording interval

P For details on recording conditions, see page 2-104 in section 2.13, “Setting Recording
Conditions (Recording mode, recording interval, saving interval)”.

1.24 Easy Access from Web Browser
Data being measured can be monitored in real time on a Web browser. You do not need to
use a dedicated software application. Using a network environment, you can monitor data
over a wide area.

Control operation,
configuration

A

View on a Web browser o

A
\

PC

Ethernet
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1.2 Functions That Ensure Reliable Measurements

1.2.5

Web screen example

T G R B

L @ BHRE = =

Recosdog  Computing | Alem  Treod Overview Aliem summary | Priss Coufig Wendow:

Type:Trend Gr: GROUFT «

iim @B aa B B~ &

= O —
+ H Syt mirmates

0840 o845 (T 2] oa00

[l Peper Time ] e

m Configuration and Operation
You can configure the GM from a Web browser. You can also start and stop recording,
write messages, and so on.

Offline Configuration and Monitoring

e Hardware Configurator
This software is used to transfer setup data to the GM and also save setting parameters.
USB and Bluetooth connection is possible in addition to Ethernet connection.

Hardware Configurator

| | Setting parameters
1
’ﬁ Load settings
—>

SD card

Ethernet

e Universal Viewer
This software is used to display measurement data files on a PC and print them.
You can also calculate statistics on a specified set of data and convert data to ASCII and
Excel formats.

e [P Address Configurator
This software is used to set the GM10’s IP address, subnet mask, default gateway, and
the like.

IM 04L55B01-01EN
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1.2 Functions That Ensure Reliable Measurements

1.2.6 System Configuration Using Data Logging Software GA10 (Sold
separately)

A dedicated software application for configuring a full-fledged system is available.

This application is capable of acquiring data from multiple devices including SMARTDAC+
GM.

e Max. 100 devices

e 100 ms high-speed acquisition

e Max. 2000 channels (tags)
Data Logging Software GA10

Ethernet
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1.3

A Full System Configuration Example

You can configure a GM system as shown below.

* Download PC software
* Download user’ s manuals

YOKOGAWA

Web site Server

PC

Ethernet

] 5500
E .‘.‘::QE Pc
Power meter Temperature = =5 .
(WT) controller = Network Serial |

Recorder printer communication

. . v

Signal input Data Acquisition System GM RS-422/485

RTD TC/DCV DI Pulse mA

526 4]

Signal output
Alarm output

Manual DO
Analog output
FAIL/status output

Control input
RTD TC/DCV DI

T {19
Control output

mA Pulse DC loop power
supply
<~

%o ﬂ L
e I
Digital input/output
DO

Alarm output
DI

Single unit system

<+«

.

Remote input »

Multi unit system

<=

Bluetooth”
Main unit »
‘ l Up to six units

Sub unit

<=

* Option

SD card

Tablet

Do not link modules in a way that violates the specifications. Doing so can cause the

GM system to crash.

P See page 2-209 in section 2.29.5, “Notes on System Configuration”.

______________________________________________________________________________________________________________|
1-7

A

CAUTION
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1.4 GM Application Examples

This section introduces main application examples in different industries.

Electrical and Electronic

e Performance evaluation testing of microwave ovens and IH cooking
heaters

+ The GM is used to acquire temperature data at multiple points to evaluate temperature
distribution and ambient temperature.

* Measurement less susceptible to noise is possible by using electromagnetic relay type
modules.

Electromagnetic relay
scanner

Ambient »
temperature

Temperature »
in oven Main unit

Microwave oven

Sub unit

e Performance evaluation testing of washing machines
+ The GM is used to acquire rotation, vibration, temperature, power consumption, and
other types of data of washing machines.
» For power consumption, voltage, current, and the like, the measurement data from WT
power meters can be acquired in digital form, which preserves high-precision power
measurements. (This requires the WT communication (/E2) option.)

WT communication
(/E2 option)
Washing machine .

WT power meter

GM A
JE—
Digital data

Ethernet
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1.4 GM Application Examples

Vehicles

Car air conditioner evaluation

The GM is used to acquire in-car temperatures, duct temperatures and humidities,
supplied voltages, outside air temperatures, engine on/off state, and other types of data.
The wide operating temperature range of -20 to 60°C enables testing in environmental

test labs, hot and cold regions, and so on.
Monitoring on a tablet is possible with the Bluetooth (/C8) option.
Bluetooth E
Tablet

Temperature

Humidity

Inside a car

e Engine durability testing

The GM acquires various types of data, such as air temperature, water temperature,
rotation, air volume, exhaust gas, in tests performed on engine test benches. Long-term
data acquisition is possible such as in durability tests performed by supplying rotation and
load control signals and varying the measurement conditions.

Data acquisition is possible at different time intervals for each bench (multi-logging, (/BT
option)) by using the Data Logging Software GA10.

Ethernet

Block temperature
Water temperature

Oil temperature »
Rotation

Mai it
Air volume amn uni
Exhaust gas
concentration
Sub unit
Test start Test stop
(Bench ) sl pon
( Bench 2 ) | |
I s B
Multilogging

IM 04L55B01-01EN
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1.4 GM Application Examples

Environmental Monitoring

Factory utility monitoring
The GM is used to acquire and monitor various types of data, such as power,
temperature, flow rate, PH, and residual chlorine concentration, from different utility
equipment in factories.
Equipment maintenance is possible based on the acquired data.

Web browser

; '
L—Jé‘T
Ethernet I
e
S f"‘"::'*'} Factory utility
e ! Power Main unit
Flow rate
EEE:EEE=5===' Residual
uu-n|15--o|-lr “ chlorine
- PH
Turbidity

Sub unit

Air conditioning monitoring in pharmaceutical labs and warehouses

The GM is used to acquire and monitor the temperature, humidity, and the like in storage

rooms for pharmaceuticals and foods and warehouses.

Quality management is possible by acquiring trends and evaluating the effects to the

quality of stored products.

Monitoring on a tablet is possible with the Bluetooth (/C8) option.

The advanced security function (/AS option) can be added to comply with 21 CFR Part11.
Web browser

Ethernet [

Temperature I

Humidity

Main unit

Pharmaceuticals
Sub unit
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1.4 GM Application Examples

Plants
e Film coating process monitoring
* The GM is used to acquire and monitor the volume and components of photosensitizing
agents, sheet feeding speeds, temperatures, humidities, the volume of bubbles, and the
like.
» Performance and quality management of film is possible.
» Acquiring and monitoring of process data is easy with Data Logging Software GA10.

- s |

Ethernet

[ 4

—_—

Temperature
Humidity '
Transfer speed

- Photosensitizing agent volume
fm Bubbles

e Temperature distribution monitoring of melting furnaces
» The GM is used to acquire temperature data of melting furnaces, which can be monitored

from a Web browser.
* Multi-point measurement of up to 100 channels is possible. (GM10-1)

Web browser

[ IR

>

Ethernet \I/

1
— Temperature » -

Up to 100 channels

Melting furnace
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1.5 Scalable Data Acquisition System

1.5.1 Component Devices
A single GM unit consists a combination of the following modules and a module base. A data
acquisition module is linked to the left of the power supply module, and input/output modules
are linked on the left side of the data acquisition module.
A multi unit system is configured by linking expansion modules and connecting units over a
LAN network.
A module base is used to link a data acquisition module, input/output modules, and
expansion module.

Name Model Component Names Description
Data Acquisition GM10 7 segment LEDx2 A module for acquiring data.
Module Status display area Itis linked to the left of the power supply module.
ﬁg’gﬁgop key « Only one module can be linked to a system.
USB port
RS-422/485 serial port
(/C3 option)
Ethernet port
Power Supply Module |GM90PS : A module for supplying power to the unit.
Power switch
Power
Inlet or
terminal (M4)
Input/output Module GX90oo — A module for receiving and transmitting signals.
Module Base GM90MB A base is used to link a data acquisition module,
l input/output modules, and expansion module.
Expansion Module GX90EX 7 segment LEDx2 A module for connecting units over a LAN
Status display area network.
Setti ) An expansion module is used in each unit to
etting switches ) A )
configure a multi unit system.
Ports * The firmware version of the GX90EX that can
be used with the SMARTDAC+ GM must be
R1.02.01 or later.

Input/output Module

Name Model Name Model
Analog Input GX90XA Analog Output GX90YA
Digital Input GX90XD PID Control GX90UT
Pulse input GX90XP

Digital Output GX90YD

Digital Input/output GX90WD

* Input/output modules may need to have their firmware updated.
For details, see page 2-209 in section , “Conditions on the Combination of GM10 Versions
and Input/output Modules”.
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1.5 Scalable Data Acquisition System

Analog Input Module Scan Intervals and Measurement Types

Type Channels |Scan interval |Scanner |TC RTD |DCV |DI mA Resistor |Use
(fastest)
Universal (-U2) 10 100 ms SSR v v v v Universal
Low withstand voltage 10 500 ms SSR v v v Low price
relay (-L1)
Electromagnetic relay (-T1)|10 1s Relay v v v Noise tolerance
DC current input (-C1) 10 100 ms SSR v mA only
High withstand voltage 10 100 ms SSR v v 4 High withstand
(-V1) voltage
High-speed universal (-HO) |4 1ms v v v 4 High-speed
universal
4-wire RTD/resistor (-R1) |6 100ms SSR v v 4-wire RTD

1.5.2 Flexible Support for Channel Additions and Reductions

YOKOGAWA'’s original block structure (patented)

e Modules can be added one module at a time.

e Unique structure in which modules are linked to a module base

e Secure linking using a module base (slide lock mechanism; can be fastened with screws)
e Module insertion and removal from the front, easy maintenance

The GM can be set up in a single unit system or multi unit system.

m Max. 100 Channel Measurement Standard (Single unit)

This system consists only of a main unit for data acquisition.

m Max. 420 Channel Measurement through Expansion (Multi unit)

This system consists of sub units connected to a main unit for data acquisition.

Up to six sub units can be connected.

The GM10-2 can be used to configure a 420-channel (input channel) system. Expansion
modules are used to connect between the main unit and sub units and between sub units.
Units are connected using Ethernet cables. The connections can extend up to 100 m total.
Less wiring is possible by distribution such as when measurement locations are separated
far apart.

Main unit

LAN cable

Sub unit

* The main unit and sub units are connected directly using LAN cables. Hubs and
repeaters cannot be used.
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1.5 Scalable Data Acquisition System

m Less Wiring by Distribution

If the measuring site and the data logger installation location are far apart, a sub unit can
be installed at the site to monitor the data without having to extend thermocouple and
other signal wires over long distances.

LAN cable
Up to 100 m

Thermocouples C C <

1.5.3 Unit Types and Configurations
There are two GM unit configurations: main unit and sub unit. A system consisting only of a
main unit is called a single unit system; a system consisting of a main unit and sub units is
called a multi unit system.
= Main Unit
The main unit includes the data acquisition module.
Up to 10 input/output modules can be linked.
An expansion module (GX90EX) is linked to the left end when connecting to sub units.
In this case, the maximum number of input/output modules that can be linked is six.
Main unit When a sub unit is connected
(Single unit system) (Multi unit system)
| S
Input/output Module Input/output Module
(up to 10 modules) (up to 6 modules)
Expansion module
Data acquisition module J
Sub unit
» For details on how to configure expansion modules, see the First Step Guide.
m Sub Unit
A sub unit is connected to the main unit. An expansion module (GX90EX) is linked to
connect to the main unit or other sub units with LAN cables. The maximum connection
distance between two units is 100 m. Only cascaded connection is allowed.
An expansion module is linked to the left of the power supply module, and input/output
modules are linked on the left side of the data acquisition module. Up to six input/output
modules can be linked.
Main unit
| LAN cable
- )
Input/output Module Expansion module
(up to 6 modules)
Nofte
The multi unit system support only cascaded connections. If connected in a ring, none of the sub
units will be identified.
1-14 IM 04L55B01-01EN



1.5 Scalable Data Acquisition System

m Notes on Connecting Modules
See the GM10 Data Acquisition System First Step Guide (IM 04L55B01-02EN) and GM
Data Acquisition System General Specifications (GS 04L55B01-01EN).

A Do not link modules in a way that violates the specifications. Doing so can cause the
GM system to crash.

CAUTION P See page 2-209 in section 2.29.5, “Notes on System Configuration”.

1.5.4

Flexible Installation Methods
The GM can be not only installed on a desktop but also mounted on a DIN rail or a wall.

m Desktop

2Legs
m DIN Rail Mounting

The GM can be mounted easily on a DIN rail using the latches on the rear of the module
base.

L Latch for DIN rail mounting
m Wall Mounting

The GM can be mounted on a wall using the screw holes on the power supply module
and module base.

Y Screw holes W Screw holes

Module base Power supply module
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1.6 Functions

1.6.1 Basic Functions

Measurement
e Input/output Types
Arrich lineup of input/output modules are available.

Input/output Module

Module Model Type (Suffix code) Number of channels
Analog input GX90XA |Universal, solid state relay, scanner type (-U2) |10

Electromagnetic relay, scanner type (-T1)

Low withstand voltage relay, scanner type (-L1)
DC current (mA), scanner type (-C1)

High withstand voltage, scanner type (-V1)
High-speed universal, individual A/D type (-HO) |4

4-wire RTD/resistor, scanner type (-R1) 6
Digital Input GX90XD |— 16
Pulse input GX90XP |— 10
Digital Output GX90YD |— 6
Digital Input/output | GX90WD |— Input: 8, Output: 6
Analog output GX90YA |[— 4
PID control GX90UT |— PID: 6, Al: 2, AO: 2,
DI: 8, DO: 8

The following table shows the input types supported by each module.

Module Type Input Type
(Suffix code) |(DCV) [(GS) [(TC) [(RTD) [(D))?> |(mA) |Pulse® |Resistance
Analog input -U2 v v v v v vl
-T1 v v v v v
-L1 v v v v V1
-C1 v
-V1 v v v v V1
-HO v v v v v V1
-R1 v v
Digital input — v v
Digital input/output — v v
Pulse input — v v
Analog output — v
PID control — v v v v v vl

1 When an external shunt resistor is connected
2 Will be voltage or contact for analog input modules
3 Pulse input modules can receive also Level (5 V logic) signals.
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Pulse measurement

» Using digital input and digital input/output modules, you can measure pulses of flow
rates, rain gauges, and the like (250 Hz max.,” minimum pulse width: 2 ms).
To perform pulse measurements, the GM10 needs to have the computation (/MT)
option.
* When chattering filter is off. 125 Hz when chattering filter is on.

» Pulse input modules can be used to integrate pulse output (20 kHz maximum,
minimum pulse width 25 ps) from flowmeters and the like.
* To perform pulse integration, the GM10 needs to have the computation (/MT)

option.

e Input Calculation

The following calculations can be performed on input signals.
Linear scaling
Converts the input value unit to obtain the measured value.
For example, linear scaling is used to convert the output signal from a temperature
converter into temperature values.
10 V———> 1 300°C

Input value Measured value

oV —>— -100°C

Delta

The measured value of the channel is set to the difference with respect to the measured
value of the reference channel.

For example, this is useful when you want to measure the temperature difference in
reference to the room temperature.

Input value Q—> Measured value
Measured value on
the reference channel

Square root computation

Takes the square root of the input value and converts the unit to obtain the measured
value.

In a differential pressure flowmeter, the output signal is proportional to the square of the
flow rate. Therefore, to measure on a GM, square rooting is required.

b B
o) |, [ ] p
a /\

A B

A

X—a

N

+A
b-a A

X=(B-A)

Low-cut
Set the low-cut value for square rooting.

Measured value

Result of square root
computation

I Input value

/]
U Cowout vatue]

Log scale (/LG1)

The GM supports Log input, pseudo log, and log linear input.

For details on the function, page 1-46 in section 1.6.17, “Log Scale Function (/LG
option)”.
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1.6 Functions

Other Types of Input Processing

e Moving average

Performs moving average over the specified number of sampling points.
For example, you can use this to smooth the data when the input signal is fluctuating due
to noise or other unwanted influences.

—>-|—|-<— Scan interval

VAR VAR VAN VAN VAN VAN V4

———————— Average
c———1 Average

Sampling count

This is used to add a constant value to input values or scaled values (input computation).
Channel on which bias is added

Measured value

Bias (a constant value)

e Bias
Input value ——>O
I
1
e Calibration correction

Input values can be corrected using segment linearization. Up to 12 correction points can

be specified.

Linearizer approximation
Corrects input values using characteristics specified with segments to derive output

values.

Output value

(( Measured value ))

Linearizer bias

Number of setpoints: 2 to 12

Input value

Corrects input values using bias values specified with segments to derive output values.

Output value

({ Measured value ))

Correction factor

After correction,//

/

Number of setpoints: 2 to 12

Linearizer bias

Input value

Corrects input values using the instrument correction factor and sensor correction factor
specified with segments to derive output values.

Output value

(( Measured value ))

" ,"
After correction o

Number of setpoints: 2 to 12

| — Uncorrected value

Instrument correction factor + Sensor correction factor

Input value
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m Scan Interval
This is the interval at which the input signal is sampled and converted into digital values (A/D
conversion). You can select from 1 ms, 2 ms, 5 ms, 10 ms, 20 ms, 50 ms, 100 ms, 200 ms,
500 ms, 1s,2s, and 5 s. The scan intervals that you can set vary depending on the module.
If modules with different shortest scan intervals are present in the system, the shortest scan
interval that you can set is the shortest scan interval of the slowest module.

Input signal

Scan interval

A/D conversion

1.23

Measured value

Shortest scan intervals by analog input module suffix codes

Module Type Number of |Shortest Scan Interval
Channels
GX90XA analog Universal (-U2) 10 100 ms
input Low withstand voltage relay 10 500 ms
(-L1)
Electromagnetic relay (-T1) 10 1s
DC current input (-C1) 10 100 ms
High withstand voltage 10 100 ms
High-speed universal (-HO) 4 1ms
4-wire RTD/resistor (-R1) 6 100 ms

m A/D Integration Time
The GM uses an A/D converter to convert sampled analog signals to digital signals. The
power supply frequency noise can be effectively eliminated by setting the integration time of
the A/D converter to match the time period corresponding to one cycle of the power supply
or an integer multiple of one cycle.
Common (36.67 ms/100 ms) can specified to effectively eliminate power supply frequency
noise for both 50 Hz and 60 Hz.
Note that the selectable A/D integration times vary depending on the scan interval settings.
Integration Time |Explanation
Auto The GM automatically detects the power supply frequency and sets the
integration time to 16.67 ms for 60 Hz and 20 ms for 50 Hz.
However, if the module operation mode is 10ch and the scan interval is
100 ms or 200 ms, the A/D integration time is fixed at 1.67 ms.

50Hz Sets the integration time to 20 ms.
60Hz Sets the integration time to 16.67 ms.
Common Sets the integration time to 16.67 ms, 20 ms, 36.67 ms, or 100 ms.
Integration time and scan interval by module
Type Integration Time |Scan Interval
10ch mode /|2ch mode
6¢ch mode
Universal 36.67ms 1s
DC current input 100ms 2sor5s

4-wire RTD/resistance
High withstand voltage

Electromagnetic relay |16.67ms/20ms  |1s —
36.67ms 2s —
100ms 5s —

Low withstand voltage |36.67ms 2s —

relay 100ms 5s —
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m Measurement Mode

By switching the measurement mode according to the measurement target and
measurement conditions, you can perform high-speed measurements as well as
simultaneous high-speed and low-speed measurements.

High-speed measurement at the shortest measurement interval of 1 ms
Measurement at the shortest interval of 1 ms is possible by using a high-speed analog input
module equipped with an original A/D converter developed by YOKOGAWA.

Dual interval measurement

Two different scan intervals can be used together in a single system. Slow changing signals

such as temperature and fast changing signals such as pressure and vibration can be
measured simultaneously and efficiently. Scan groups are specified on each module.

m Reference Junction Compensation (RJC)

Performs reference junction compensation on thermocouple input.
You can select whether to perform reference junction compensation internally within GM or
externally (with a reference junction compensator).

GM

Thermocouple
< Internal reference junction

Thermocouple 1

External reference junction

m Burnout Detection

When the range type is set to thermocouple (TC), resistance temperature detector (RTD) or
general signal (GS (1-5V), GS (4-20 mA)), the GM detects sensor burnouts.

If the range type is set to GS (1-5) or GS (4-20 mA), you can set the high and low limits for
determining burnouts.

Burnout .
Thermoelectromotive force

<\S Indicated as Burnout

Burnout

%S ® 15V Indicated as Burnout

Detected on the 1-5 V value

Burnout criteria (for GS (1-5V), GS (4-20 mA) ranges)

ltem Selectable Range (Percentage of the specified span width)
Lower Limit of Burnout -20.0 t0 -5.0%
Upper limit of burnout 105.0 to 120.0%

1-20
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m Operation Modes of Modules
e Al modules

2ch mode and 10ch or 6¢ch mode are available.

In 10ch mode, measurement is possible on CH1 to CH10.

In 6¢ch mode, measurement is possible on CH1 to CH6.

In 2ch mode, measurement is possible only on CH1 and CH2. (CH3 and higher channels
are fixed to Skip.)

In 10ch mode, when the scan interval is 100 ms or 200 ms, the A/D integration time is
fixed at 1.67 ms. Since the power frequency noise is not eliminated, the measured values
may fluctuate, especially in temperature measurements using thermocouples. In 2ch
mode, when the scan interval is 100 ms or 200 ms, the A/D integration time is 16.67 ms
or 20 ms. This allows power frequency noise to be eliminated.

Note that the selectable A/D integration times vary depending on the 2ch/6¢ch/10ch mode
and scan interval settings.

For the high-speed Al module, power frequency noise is rejected using the noise rejection
feature.

DI modules

Normal and remote operation modes are available.

For normal DI input, specify Normal.

Specify Remote to use the DI module as a remote control input.

When there are multiple DI modules, only one of them can be set to Remote.

Remote can only be specified for a DI module or DI/DO module installed in the main unit.
To use remote control through event action, select Remote.

IM 04L55B01-01EN
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1.6 Functions

1.6.2 Recording
m Recording Interval
The recording interval is the interval at which data sampled at the scan interval is recorded
as measurement data.
For details on the methods for recording event data and display data, see the next page.
e Event data
Set the interval at which to record measurement data.
You cannot choose a recording interval that is shorter than the scan interval.
e Display data
The recording interval of display data is determined by the trend interval [/div] setting.
The GM records the maximum and minimum values from within the data sampled at the
scan interval within the recording interval.
m Data Types
The GM can record the following types of data.
If you are using the advanced security function (/AS option), see section 1.2.1, “Data Types,”
in the Advanced Security Function User’s Manual (IM 04L55B01-05EN).
Data Type Explanation
Event data » Measurement data that is recorded at the specified recording
interval. There are two modes. One mode starts recording when
a trigger occurs. The other mode records at all times.
* A header string (shared with other files) can be written in the file.
+ Contains alarm and message information.
» Data format: Binary and text
Display data * Measurement data that records the maximum and minimum
values of the sampled data within the recording interval, which is
determined by the specified trend interval.
* A header string (shared with other files) can be written in the file.
+ Contains alarm and message information.
» Data format: Binary and text
Manual sampled data * Instantaneous value of the measured data when a manual
sample operation is executed.
* A header string (shared with other files) can be written in the file.
+ Data format: Text
Report data * Hourly, daily, weekly, monthly, batch, daily custom report data.
(/MT option) Report data is created at an interval that is determined by
the report type (one hour for hourly reports, one day for daily
reports, and so on).
* A header string (shared with other files) can be written in the file.
+ Data format: Text
* The data can be converted to Excel and PDF formats.
Setting parameters * The setting parameters of the GM.
* Data format: Text
1-22 IM 04L55B01-01EN
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m Methods for Recording Event Data and Display Data
This section explains the methods for recording event data and display data.
e Event data
The GM records the data sampled at the scan interval at the specified recording interval.
Detailed data is recorded, but the data size becomes large.

Event data recording Recording data

—)‘i— Scan interval
—> €— Recording interval

e Display data
Display data can be likened to recording to chart paper on conventional pen recorders.
Using the data sampled at the scan interval, the GM records the maximum and minimum
sampling data values within each recording interval (interval determined by the trend
interval [/div]).
Detailed data of each sample is not retained, but because the maximum and minimum
data values are recorded, display data expresses the fluctuation range in each recording
interval. In addition, because the number of data values can be reduced, display data
allows long-term data recording to the internal memory.

Display data recording
Recording data

™

j—k:— Scan interval i
t€— Recording interval (determined by the trend interval [/div])

Recording interval of display data
The recording interval of display data is determined by the trend interval [/div] setting.
The relationship between the trend interval and the recording interval is shown below.

Max.
Min

Trend Interval 5s 10s 15s 30S 1min
Recording Interval |100ms 200ms 500ms 1s 2s
Trend Interval 2min 5min 10min 15min 20min
Recording Interval |4s 10s 20s 30s 40s
Trend Interval 30min 1h 2h 4h 10h
Recording Interval |1min 2min 4min 8min 20min
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1.6 Functions

m Event Data Recording Modes

The following event data recording modes are available.

e Free
Recording starts when you start it and stops when you stop it.
Measurement data is divided by the specified duration (data length).

/ /\V\V Jime

I I I i

File File File Adding data

Data length

Set the size of recording data per file. Recording data is divided at the specified file size. The
selectable data lengths vary depending on the number of channels to record and the Scan
interval setting.

e Single
The GM enters the trigger-wait state when you start recording. After a trigger event
occurs, the GM will record data for the specified time (data length) and stop. From this
point, the GM will not record even if the trigger condition is met.
Trigger co?dition met

/_/\/—l\’ Time

e Repeat
The GM enters the trigger-wait state when you start recording. After a trigger event
occurs, the GM will record data for the specified time (data length) and stop. Then, it
enters the trigger-wait state again and repeats recording for the specified time (data
length) every time the trigger condition is met. To stop recording event data, stop the
recording.
Trigger condition met Trig?er condition met

/r—/‘\/‘/\‘— Time
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m Internal memory
The recorded measurement data is divided at a specific time interval (data length for event
data and file save interval for display data) and saved to files.
If the internal memory is full or if the number of display data files and event data files
exceeds 500 for the GM10-1 or 1000 for the GM10-2, files are overwritten from the oldest

file.
J/ ‘ﬁ\/x Time
| | >
File
Data length (event data)
File save interval (display data)
N
Old Update date New A
< >
File 1 File 2 File 3 File 4
L A Internal memory )
AN N

Overwrite

m Recording Channels
Set the channels for recording the measurement data of event data, display data, and
manual sampled data.
Only the channels assigned to recording channels are recorded as measurement data.
You can select the channels to record from Al channels, DI channels, pulse input channels,
DO channels, math channels (/MT option), and communication channels (/MC option).
Record channel

10 channel 0001 | —» 0001
0002 [—¥» | 0002
0003 | —p» 0003
0004
0005

Communication C001

channel 8885 > €002 » Record
C004 | —» C004
CO005

Math channel ~ A001 |— |  A001
A002
A003
A004 |— |  A004
A005 | —p» A005

Number of recording channels

Data Type Maximum Number of Recording Channels
GM10-1 GM10-2

Event data 500ch (250ch)* 1000ch (600ch)*

Display data 500ch (250ch)* 1000ch (600ch)*

Manual sample 50ch 100ch

* Numbers in parentheses are for when the measurement mode is set to Dual interval.
The maximum number of channels that the GM can record varies depending on the
recording interval and recording data type (for the GM10-2).

IM 04L55B01-01EN
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1.6.3 Output

The GM can output relay signals (digital output module or digital input/output module) when
an alarm occurs, when a failure occurs, when they are manually turned on, or according to
the event action function.
The output (DO channel) can also be recorded.
Digital output module
Module Model Output Type Number of Channels
Digital output GX90YD Relay, SPDT(NO-C-NC) 6
Digital input/output GX90WD Relay, SPDT(NO-C-NC) 6
e Alarm output

When an alarm assigned to a measurement channel occurs, a relay signal is output from

the DO channel that the alarm output is assigned to.

Relay output
5 ©

Manual output

DO channels can be turned on and off through manual operation on the digital display

screen shown in the Web browser.

To use manual output, the following settings are required.

» Set the DO channel type to Manual.

» In Display settings, set Value Modification from the Monitor to On.

» Relay on/off
5 ©

Event action

Arelay signal is output when an event occurs.

For the events that can use relay output, see section page 1-33 in section 1.6.7, “Event

Action Function”.

Event
occurrence » Relay OUtpUt
5 o
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1.6.4

Storage

Measurement data saved in the internal memory can be saved in an external storage
medium (SD card) automatically or manually.

m Auto Save

Measurement data in the internal memory is saved automatically to an external storage

medium (SD card).

Keep the SD card inserted in the drive at all times.

e Media FIFO Function
If not enough free space is available when saving a new data file to the SD card, files are
deleted in order from the oldest data update date/time to save the new file. This operation
is referred to as FIFO (first in first out).
When saving the data files automatically, you can save the data so that the most recent
data files are constantly retained in the SD card. This method allows you to use the GM
continuously without having to replace the SD card.

- 2
@ed File 1 File 2 File 3 <Saved File 4
— T

\
old Update date New |\
< >

L Medium
AN N

e Media FIFO Save Operation

Up to the most recent 1000 files are retained. If the number of files in the save
destination directory exceeds 1000, the number of files is held at 1000 by deleting old
files even if there is enough free space.

If there are more than 1000 files already in the save destination directory, at least one
file is always deleted before saving the new file. The number of files is not kept within
1000 in this case.

FIFO is used only when the following files are saved automatically. When files are
saved using other methods, FIFO is not used.

Data File Types

Display data file

Event data file

Report data file

Manual sampled data file

m Manual Save (Collectively Storing Unsaved Data)
If you do not use the auto save function, save measurement data manually.
Unsaved data in the internal memory is stored in files to the external storage medium (SD
card) when an external storage medium is inserted.
When using manual save, you must be careful to save the data in the internal memory to the
external storage medium before the data is overwritten.

IM 04L55B01-01EN
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m Measurement Data File Format
Measurement data can be saved in binary or text format.

e Binary format

If security is a priority, save the measurement data in binary format.
It is extremely difficult to decipher or tamper binary data using a typical text editor or the like.

e Text format

If you want to directly open the data with a general-purpose text editor, spreadsheet
application, or the like, save the data in text format. You will be able to edit the data without
using a dedicated software application.

1.6.5 Display (Web browser)
Real time monitoring of measurement data is possible from a Web browser. You do not need
to use a special software application.
You can also configure the GM and perform operations such as recording start/stop and
computation start/stop.

m Monitoring
You can monitor data being measured on the trend, digital, bar graph, overview, and other
screens. In addition, past data can be displayed (historical trend).
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m Operation
You can perform operations such as recording start/stop, computation start/stop, message
writing, and manual sampling.

Manual sample
Save event (data)
Start/stop recording Save display (data)
Alarm ACK Write a message
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e Message writing
Messages can be written in event data and display data.
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Types of messages that can be written

Message Type Explanation

Preset message You can write preset messages.

Number of displayable characters: Up to 32

Up to 100 messages can be registered.

Free message You can write messages that you enter freely.
There are 10 free messages.

The messages that you enter are registered in free
messages 1 to 10.

Auto message When the GM recovers from a power failure during
recording, a fixed message is written.

m Configuration
You can configure the GM from a Web browser.
When a configuration change occurs, you can simply switch to the Config. tab and change
the settings; you do not have to use the configuration software.
In addition, you can perform system reconfiguration and A/D calibration from the Calib tab.

° 7 @ 5 [ R
BB B B O 2 )
__| Becorder fopuiog | Aem  Treod Oveniew Almvomsary Priss Config Window
w001 = =l 20000 10000 | Off =1
i = =l 20000 oooa| o =
o003 =l =l 20000 0000 | o =1
} 004 [=1 =l 20000 2000| o [=
[ [ wseen § o [=1 =l 20000 oooe | o =
*é m:::’_‘:_“ o008 = &] 2o P &
1+ F7 00 chuzaet setrigs w07 [= =l 2,000 oo | o =
+-IEY Muth chanost sestings 08 [=] = 20000 20000| OF =
#[] Doplay oo w009 =l = 20000 00| oF =l
3 H AMesverrment wwtinp = = — = — —
3 [[F) Raconting sestings i ik T “an (s bt T _TES
—I:: 4 save st -
T e , Copy | Paste | Raload Updmmim-ﬂml
Configuration tab Setting display Upadte configuration
Calibration tab
[5le= [-  - Reconfiguration The following may be displayed
* A/D calibration depending on the available options.

» Advanced security settings
* Encryption/Certificate

» Multi batch settings

* Measurement mode

» Update

» Advanced security settings (/AS option)
 Multi-batch settings (/BT option)
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1.6 Functions

1.6.6

Various Functions

Alarm Function
For the measured values, up to four levels of alarms can be set on each channel.
Alarms can be output to relays and internal switches.
The alarm types that you can set vary depending on the channel type (input/output, math,
communication).

m Alarm Types

Type Explanation
High limit (H) An alarm is activated when the .
. Measured value Hysteresis
measured value is greater than or
equal to the alarm value. Alarm value [> 7
| N\
Alarm output ON ¢ ]
Lower limit (L) An alarm is activated when the .
. Measured value Hysteresis
measured value is less than or equal
to the alarm value. ‘
Alarm value |> Z

Alarm output ON ——

High limit on rate-of-

An alarm is activated if the increasing

Measured value Change in the

change (R) rate-of-change of measured values 1 _-~ measured value
over a certain interval is greater than T2 e Amount of |
.o P change in the
or equal to the specified value. - _ setting
|T2-T1]
/| t1 t2 L
| | > Time
Interval (t2 - t1)
Low limit on rate-of- |An alarm is activated if the decreasing Measured value
A
change (r) rate-of—chan_gq of mea}sured values T2 Amount of
over a certain interval is greater than change in
i > the setting
or equal to the specified value. - > 1T2.11|
NN Change in the
t1 t2| "+ measured value
> Time

Interval (t2 - t1)

Delay high limit (T)

An alarm is activated if measured
values remain greater than or equal
to the alarm value for a specified time
period (delay period).

Measured value
Alarm value|> / \
Delay period ————< 3

Alarm output ON ———

Delay low limit (t)

An alarm is activated if measured
values remain less than or equal to
the alarm value for a specified time
period (delay period).

\ Meaéured value /

Alarm value [>

Delay period — =

Alarm output ON &:n

Difference high limit
(h)

An alarm is activated when the
difference in the measured values of
two channels is greater than or equal
to the specified value. This alarm
can be specified on measurement
channels set to difference
computation.

Difference in the measured values
of two channels Hysteresis

Alarm value|> ya
: A\
Alarm output ON =———d

Continued on next page
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Type Explanation

(1

Difference low limit |An alarm is activated when the

. . Difference in the measured values
difference in the measured values of
of two channels Hysteresis

two channels is less than or equal to \ Y
the specified value. This alarm can be —
specified on measurement channels | Alarm value [> ~—_

set to difference computation. !
Alarm output ON =———"—2

The character inside the parentheses is the symbol denoting each alarm.

Alarm of a channel set to difference computation
It is set in the position shown in the figure below.
I'ILL,T,t,R,r h, 1

Input value O Measured value ’

I
Measured value on the reference channel

m Hysteresis
You can furnish an offset between the value used to activate and release alarms.
This is fixed at O for the DI range.

Example:
H: If you set the alarm value of a high limit alarm to 1.0000 V and the hysteresis to 0.0005 V,

an alarm is activated when the measured value is greater than or equal to 1.0000 V and is
released when the measured value is less than 0.9995 V.

m Alarm Display (Detection)
You can select whether to display an alarm (indicate the occurrence) when an alarm occurs.
If the alarm display is disabled, when an alarm occurs, the GM outputs signals to alarm
output DO channels or internal switches but does not display the alarm. In addition, alarms
are also not recorded in the alarm summary.

m Changing the Alarm Values from the Web Page
You can change the alarm values from the Monitor Page (digital, bar graph, overview) on the

Web browser.
This is useful when you need to change the alarm values depending on measurement

conditions.
To use this function, in Display settings, under Screen display settings, Changing each value

from monitoring must be set to On.

IM 04L55B01-01EN
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m DO Output Operation

AND/OR Operation

When multiple alarms are assigned to one alarm output relay, you can select which
condition below will activate the output relay. You can also specify AND operation for
internal switches.

* AND: Activated when all assigned alarms are occurring simultaneously

» OR: Activated when any of the specified alarms is occurring

Reflash

When multiple alarms are assigned to one alarm output relay, this function notifies the
occurrence of subsequent alarms after the relay is activated by the first alarm. When
subsequent alarms occur, the output relay is released temporarily. The duration for which
the relays are deactivated can be set to 500 ms, 1's, or 2 s.

Relays set to Reflash will operate using OR and Nonhold settings.

Energize or De-energize Operation

You can select whether the alarm output relay is energized or de-energized when an
alarm occurs. If you select de-energize, the alarm output relays will be in the same state
when the GM is shut down as they are when an alarm occurs.

Non-hold/Hold

The alarm output relay can be set to operate in the following fashion when the alarm
condition is no longer met.

* Turn OFF the relay output (nonhold).

* Hold the relay at ON until the alarm ACK is executed (hold).

Alarm Acknowledge Operation (Alarm ACK)
Acknowledging All Alarms

Releases all alarm indications and relay outputs.
Individual Alarm ACK

You can releases specific alarms.
In System settings, under Alarm basic settings, Individual Alarm ACK must be set to On.

m DO Output Relay Operation

P See “DO Output Relay Operation” on page 2-66.
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1.6.7 Event Action Function

The event action function is used to execute specified actions when certain events occur. It
can also be used to perform remote control.

For example, you can have the GM write a message in the measurement data when an
alarm occurs or start recording on a remote control input.

You can set up to 50 event actions (event action number 1 to 50).

m Event Types

Item Explanation
Remote (DI) DI channel of remote control input
Relay (DO) Relay status

Internal switch

Internal switch status

Alarm - 10 channel

Alarm of an I/O channel

Alarm - Math channel

Alarm of a math channel

Alarm - Communication channel

Alarm of a communication channel

Any alarm The change from no active alarms to one or more active
alarms is regarded as an event.
Timer Timer (timer 1 to 12) expiration

Match Time Timer

Match time timer (match time timer 1 to 12) expiration

User function key

User function key (USER1/USER2)

Status

Recording, math, memory/media error, measurement error,
communication error

m Action Types

Item Explanation

Recording Starts or stops recording.

Computation Starts or stops computation (/MT option) or resets the
computed values of all math channels.

Flag Sets a flag to 1 (On) or 0 (Off). (/MT option)

Manual sample Executes manual sampling

Alarm ACK Clears the alarm output

Event trigger Applies a trigger that starts event data recording. You can

specify this when the GM is configured to event data.

Message writing

Writes a message. Specify the message number and the
message write destination. Set the destination to all groups,
or specify a write destination group number. You can execute
this while recording is in progress.

Save event data

Saves the event data being recorded to a file in the internal
memory. You can specify this when the GM is configured to
event data.

Save display data

Saves the display data being recorded to a file in the internal
memory. You can specify this when the GM is configured to
record display data.

Reset the relative timer

Resets a relative timer. The timer starts immediately.

Load settings

Loads the setting parameter file from the root directory of the
SD card and configures the GM accordingly.

Save settings

Saves the current setting parameters to the SD card.

Adjust the time

Sets the clock to the nearest hour.

Relay

Sets the relay output to On or Off.

Internal switch

Sets the internal switch to 1 (On) or 0 (Off).

Load program pattern

Loads all the pattern files (ProgPatYY, YY: 01 to 99) in the

specified folder at the root directory of the SD memory card.

IM 04L55B01-01EN

1-33

MBIAIBAQ diN)edd NO H



1.6 Functions

m Possible Combinations of Events and Actions
The combinations that are indicated with v marks in the table below can be used.

1 When the operation mode is rising/falling edge
2 Action can be set to Relay output, Relay On/Off, Internal switch, or Internal switch On/Off only when the DO

channel range type and internal switch type is set to Manual.
3 Only for DI modules installed in the GM whose operation mode is set to Remote.

m Event Action Examples

1

Start and stop recording
through remote control.

Remote

Recording start/stop

DI module operation
mode: Remote

2

Write a message when an
alarm occurs.

Alarm - 10O channel

Message

Save event data every day
at hour 17.

Match time timer

Save event data

Match time timer
setting

Timer match condition:
17:00

Timer action: Repeat
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1.6.8

Control Event Action Function

The control event action function is used to execute a specified action when certain events

Occur.

For details, see the Loop Control Function, Program Control Function (/PG Option) User’s

Manual (IM 04L51B01-31EN).

e Control Operation
Loop Control and Common Control

Function

Description

Run all control loops

Starts running all loops when the input changes from off
to on.

Stop all control loops

Stops all loops when the input changes from off to on.

Control operation stop/start (specified loop)

Stops the control operation of specified loops when the
input changes from off to on.
Starts the control operation of specified loops when the
input changes from on to off.

Auto/manual switch (specified loop)

Switches the control operation of specified loops to auto
when the input changes from off to on.

Switches the control operation of specified loops to
manual when the input changes from on to off.

Remote/local switch (specified loop)

Switches the control operation of specified loops to
remote when the input changes from off to on.

Switches the control operation of specified loops to local
when the input changes from on to off.

Auto switch (specified loop)

Switches the control operation of specified loops to auto
when the input changes from off to on.

Manual switch (specified loop)

Switches the control operation of specified loops to
manual when the input changes from off to on.

Cascade switch (specified loop)

Switches the control operation of specified loops to
cascade when the input changes from off to on (during
cascade control).

Remote switch (specified loop)

Switches the control operation of specified loops to
remote when the input changes from off to on.

Local switch (specified loop)

Switches the control operation of specified loops to local
when the input changes from off to on.

SP number switch (binary/BCD)

Switches the SP number according to the combination of
input ON/OFF states (binary or BCD).
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Program Control

Function

Description

Program RUN/RESET switch

Starts program operation when the input changes from
off to on.
Stops program operation when the input changes from
on to off.

Hold operation

Pauses the operation of program patterns when the input
changes from on to off.

Advance operation

Advances the operation of program patterns by one
segment when the input changes from on to off.

Start of program operation

Starts program operation when the input changes from
off to on.

Stop of program operation

Stops program operation when the input changes from
off to on.

Hold operation (specified loop, specified
program pattern)

Pauses the operation of the specified program pattern of
the specified loop when the input changes from on to off.

Advance operation (specified loop, specified
program pattern)

Advances the operation of the specified program pattern
of the specified loop by one segment when the input
changes from on to off.

Start of program operation (specified loop,
specified program pattern)

Starts the operation of the specified program pattern of
the specified loop when the input changes from on to off.

Stop of program operation (specified loop,
specified program pattern)

Stops the operation of the specified program pattern of
the specified loop when the input changes from on to off.

Program pattern number switch (binary/BCD

selection)

Switches the program pattern number according to the
combination of input ON/OFF states (binary or BCD).

e Notification and Monitoring

Control status monitoring parameters and notifications (events) are output to DO or internal

switches (as actions).

Function

Description

Control status (RUN/STOP)

Outputs the control status (RUN status: ON,
STOP status: OFF).

Wait end signal (1s, 3s, 5s)

Outputs an ON state signal for 1, 3, or 5 seconds
when the program operation wait state ends.

Pattern end signal (1s, 3s, 5s)

Outputs an ON state signal for 1, 3, or 5 seconds
when the program operation ends.

PV event status

Outputs an ON state signal while a PV event is
occurring during program operation.

Time event status

Outputs an ON state signal while a time event is
occurring during program operation.

Wait flag Outputs an ON state signal while the program
operation is waiting.
Hold-on flag Outputs an ON state signal while the program

operation is being held.

Program operation mode monitoring (STOP/RUN) |Outputs the program operation status (RUN: ON,

STOP: OFF)

Segment number monitoring (binary/BCD) Outputs the running segment number in binary or
BCD ON/OFF states.

Pattern number monitoring (binary/BCD) Outputs the running pattern number in binary or
BCD ON/OFF states.

*

The behavior varies depending on the energize/de-energize state of the contact type.
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1.6.9 Batch Function

You can attach batch information to event data files and display data files.
You can manage event data and display data files using batch information.

At the start of recording, batch number, lot number (when in use), and comments (1 to 3) are
entered.

Each comment can be entered once during recording.
Comment

Recording start Recording stop

Batch number + lot number

Text field > ‘/\/_//\/—\L Time

>
I I 4

Comment

Vo

Data file

e Batch Information

Item Explanation
Batch No. Up to 32 characters, Alaf#1]
Lot No. Lot numbers can be set to not use, 4 digits, 6 digits, or 8 digits.
Comments 1 to 3 Up to 50 characters each, Alal#]1]
You can insert each comment once during recording.

Textfield Up to 24 fields can be set.

Title Up to 20 characters, Alal#1]

Label Up to 30 characters, Alal#1]

e Auto Increment Function
Automatically sets the lot number of the next measurement to the current lot number + 1.

e Batch Information Attached to Measurement Data

The following figures show a display example of batch information attached to
measurement data using Universal Viewer.

: o & - Fle Intermaton ——— = = =5
Batch No. 7 o o= e Rechine |
Lo, A A 2 Dt 1! i
Lk ;
Commnet Clrae Batch text
3
Teiebd
s
Tileh2
‘ 'liek: ‘
. ancel . ancel
a Ko a
Batch information Batch text

IM 04L55B01-01EN

1-37

MBIAIBAQ diN)edd NO H



1.6 Functions

1.6.10

Math Function (/MT option)

You can define expressions using measured data, computed data, and the like as variables,
compute the expressions, and display and save the results. You can set up to 200 math

channels.

m Computation Types

Classification Operator Syntax Explanation
Basic arithmetic + atb Determines the sum of aand b

- a-b Determines the difference between a and b

* a*b Determines the product of a and b

/ alb Determines the quotient of a and b.

Basic operation ABS() ABS(a) Determines the absolute value of a

SQR() SQR(a) Determines the square root of a

LOG() LOG(a) Determines the common logarithm (log10) of a

LN() LN(a) Determines the natural logarithm of a

EXP() EXP(a) Determines the exponent of a

** a**b Determines a to the power of b

Relation operator GT. (or >) a.GT.b (or a>b) The computed result is 1 when a is greater than b.
Otherwise, the result is 0.

LT. (or <) a.LT.b (or a<b) The computed result is 1 when a is less than b.
Otherwise, the result is 0.

GE. (or >=) a.GE.b (or a>=b) The computed result is 1 when a is greater than or
equal to b. Otherwise, the result is 0.

LE. (or <=) a.LE.b (or a<=b) The computed result is 1 when a is less than or
equal to b. Otherwise, the result is 0.

EQ. (or =) a.EQ.b (or a=b) The computed result is 1 when a is equal to b.
Otherwise, the result is 0.

NE. (or <>) a.NE.b (or a<>b) The computed result is 1 when a is not equal to b.
Otherwise, the result is 0.

Logical operator AND e1ANDe2 If the two data values e1 and e2 are both non-
zeros, the computed result is 1. Otherwise, it is 0.
(The logical product is determined.)

OR e10Re2 If the two data values e1 and e2 are both zeros, the
computed result is 0. Otherwise, it is 1. (The logical
sum is determined.)

XOR e1XORe2 If the two data values e1 and e2 are zero and non-
zero or non-zero and zero, the computed result is
1. Otherwise, it is 0. (The exclusive logical sum is
determined.)

NOT NOTe1 The result is the inverse of the status of data
el (zero or non-zero). (The logical negation is
determined.)

Statistical operations |TLOG.MAX( ) TLOG.MAX(e1) Determines the maximum value of the specified
channel (e1).

TLOG.MIN( ) TLOG.MIN(e1) Determines the minimum value of the specified
channel (e1).

TLOG.AVE() TLOG.AVE(e1) Determines the average value of the specified
channel (e1).

TLOG.SUM() TLOG.SUM(e1) Determines the sum of the specified channel (e1).

TLOG.PSUM() TLOG.PSUM(e1) Determines the sum of the specified channel (e1).

TLOG.P-P() TLOG.P-P(e1) Determines the maximum - minimum value of the
specified channel (e1).

CLOG.MAX() CLOG.MAX(e1. Determines the maximum value among the

e2.e4-e6) specified group of channels (e1, e2, e4, e5, e6).

CLOG.MIN() CLOG.MIN(e1.e2.e4-e6) | Determines the minimum value among the specified
group of channels (e1, e2, e4, e5, e6).

CLOG.AVE() CLOG.AVE(e1.e2.e4-e6)|Determines the average value among the specified
group of channels (e1, e2, e4, e5, e6).

CLOG.SUM() CLOG.SUM(e1. Determines the sum among the specified group of

e2.e4-e6) channels (e1, e2, e4, e5, e6).

CLOG.P-P() CLOG.P-P(e1.e2.e4-e6) |Determines the maximum - minimum value among

the specified group of channels (e1, e2, e4, e5, e6).

Continued on next page
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Classification Operator Syntax Explanation
Special operation PRE() PRE(e1) Determines the previous value of e1.

HOLD() HOLD(a):b When a is zero, b is carried out to derive the
computed value. Otherwise, the previous computed
value is held.

RESET() RESET(a):b When a is zero, b is carried out to derive the
computed value. Otherwise, the previous computed
value of b is reset, and b is carried out to derive the
computed value.

CARRY() CARRY(a):b Only TLOG.SUM can be specified for b. If the
computed value X of b is less than a, the computed
result is X. If X is greater than or equal to a, the
computed result is the excess (X — a).

Conditional [a?b:c] [a?b:c] If the value of expression a is true, expression b is
expression executed; otherwise expression c is executed.
Remainder extracting |.MOD. a.MOD.b Determines the remainder when a is divided by b.
operation

Integer extracting INT() INT(a) Determines the maximum integer that does not
operation exceed a

Trigonometric SIN() SIN(a) Determines the sine value assuming the data of a
function to be an angle in degrees.

COS() COS(a) Determines the cosine value assuming the data of
a to be an angle in degrees.

Bit output BIT.Bnn(a) Outputs the value of the specified bit (Bnn) from bit
data a (positive integer)

Recording status REC1 REC1 Set to 1 if recording is in progress and 0 if recording
is stopped.

m Data That Can Be Used in Expressions

Data

Range

I/O channel data

0001 to 6950

Math channel data (/MT)

GM10-1: A0O1 to A100
GM10-2: A001 to A200

Constant

K001 to K100

Variable constant

WO001 to W100

Communication channel data (/MC)

GM10-1: C001 to C300
GM10-2: C001 to C500
Raw data

GM10-1: RC001 to RC300
GM10-2: RC001 to RC500

Internal switch status

S001 to S100

Flag FO1 to F20
Recording status REC1
Integer data Z000 to Z999

IM 04L55B01-01EN
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1.6.11

1.6.12

Logic

m Com

Math Function

Logic math is a function that outputs calculated results as 0 or 1 to relays (DOs) or internal
switches. Up to 50 logic math operations can be set.

putation Types
Type Computing Element
Auxiliary operation +, -
Basic arithmetic +- 5/
Relational operation .GT,, .GE,, .LT,, .LE., .EQ., .NE., >, >= <, <= = <>
Logical operation AND, OR, NOT, XOR
Conditional operation [expression 1 ? expression 2 : expression 3]
Bit operation BIT.Bnn()

Report Function (/MT option)
The report function can be used to create a variety of report files from the measured data of
I/0O channels, math channels, and communication channels.
You can set up to 60 report channels. You can set up to five computation types.

You can select whether to save report files separately for each kind of report or two kinds of

Up to 5 items

reports in a single file.
Time of creation: 10:00
Up to 60 channels

0001 0002 0003 ¢t 0510
Houly  11:00
Max 12.34
Min  1.23
Ave 6.78
Sum 45.67
Inst  3.45
Houly  12:00
Max
Min
Ave
Sum
Inst
Houly  10:00
Max
Min
Ave
Sum
Inst
Daily  10:00
Max
Min
Ave
Sum
Inst

File created
Combine Separate
Hourly and Hourly Daily
Daily Reports

Hourly

7 Daily

J

Example of a single file (Combine) containing Daily+Hourly
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e Report Kind
Item Explanation
Hourly + Daily Creates hourly and daily reports.
Hourly report: Creates report data every hour on the hour for the
previous one hour.
Daily report: Creates report data every day at a specified time for
the previous one day.
Daily + Weekly Creates hourly and weekly reports.

Weekly report: Creates report data every week at a specified time
at a specified day of the week for the previous one week.

Daily + Monthly

Monthly report: Creates report data every month at a specified
time at a specified day for the previous one month.

Batch

Creates a report in unit of batches.

Daily custom

Creates daily reports by dividing it at the specified time intervals.

e Computation Types

Item Explanation

Ave Outputs average values.

Max Outputs maximum values.

Min Outputs minimum values.
Sum Outputs sum values.

Inst Outputs instantaneous values.

Report Template Function

You can create report templates and use them to automatically create custom report files.
Load a report template file that you have created into the GM internal memory. The GM will
automatically create report files using the report template file.

Report template file S

Report file based
on a template

———pagLInternal memory] Excel
P Output

Saved

Ethernet

e Iz Printer

e Files Created by Using Report Template Files

Report File

Template Explanation

format

Report files in Excel

Excel format
is created.

format

Report files in PDF

Yokogawa
proprietary format |report template file is used to create the
appropriate report files.

A report template for each kind of report file

For each kind of report file, a corresponding

Report output to printer |Yokogawa

proprietary format |used to output data to the printer.

The report template file for PDF reports is

IM 04L55B01-01EN
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1.6.14

e Creating Report Templates for PDF Report Files and Printer Output
To create a report template, use the editing tool provided by YOKOGAWA to enter

keywords and text in the cells of table.
Keywords specify the type of data that will be entered into a cell. Text are output as they

are in reports.

You can download creation tool from the following URL.

http://www.smartdacplus.com/en/

Security Function

The security function consists of the following functions.

* Login

» User privileges

+ Key lock

Security function

Communication

. Only registered
L
ogin » users can log in

Admin

» User name
* Password

Key lock

Lock the GM keys

= [5TarT]

m Login

USER2

User

Operation restriction

x@

Only registered users (administrators and users) can log in to the GM to perform monitoring

and operation.

e User Levels

User Level

Explanation

Administrator (Admin)

An administrator can perform all GM operations.

User

Authority of user can be configured to restrict the items

that users are allowed to use.

A user cannot configure security settings.

e Number of User Registrations
Up to 50 users including administrators (user numbers 1 to 50) can be registered. User
number 1 is fixed as an administrator.

e Login Method
Registered users log in to GM by entering their user names and passwords.
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m User Privileges
Limitations can be applied to the operations that a user can perform.
Up to 10 conditions of operation limitations can be set (authority numbers 1 to 10).
For each user, you can set whether to apply user limitations and the conditions to be

applied.

Operation limitations

Operation Explanation

Recording Restricts record start/stop operation.

Computation Restricts math start, math stop, and math reset operations.
Data save Restricts the operations to save display data, save event

data, generate event triggers, manual sample, snapshot,
reset timer, and reset match time timer.

Message Restricts message writing operations.

Batch Restricts batch number writing, lot number writing, comment
writing, and text field writing.

Alarm ACK Restrict alarm ACK operations.

Communication Restricts the operations to start, stop, and test mail; test

FTP, get and release network information; test printer output;
manually recover Modbus master; and manually recover
Modbus client.

Time set Restricts manual SNTP time adjustment and time setting
operations.
Setting operation Restricts setting operations.

External storage medium |Restricts the operations to save, load, and delete files;
manually save data; save alarms; abort saving; create
certificate signature requests; install certificates; and install
intermediate certificates.

System operation Restricts the operations to initialize; reconfigure system;
encrypt; manage, display, and delete certificates; and execute
unverified certificates.

Output operation Restricts internal switch operations, relay operations, and AO
channel operations (retransmission output, manual output).

m Key Lock
The GM10 (Data Acquisition Module) keys (START, STOP, USER1, USER2) can be locked.

X

START STOP

USER1 USER2

Key Lock

GM10
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1.6.15

Fail, Status Output

CPU errors (FAIL) and status can be output as relay signals.
You can select which status to output from event action.
To output relay signals, you need a digital output module (GX90YD) or digital input/output

module (GX90WD).

Device information

Description

Details

Device status Recording Arelay signal is output when recording |------
starts.
Math Arelay signal is output when |-

computation starts.

User lock out

Arelay signal is output when a user
lockout occurs.

Memory/media error

Arelay signal is output when an error
occurs in the internal memory or
external storage medium.

Error in the internal memory.
Error in the external storage
media.

Measurement error

Arelay signal is output when a
measurement error occurs.

Error in the A/D converter.

A burnout was detected.

This occurs when
thermocouple or RTD wires
are disconnected or when
general signals are outside the
specifications.

Module error was detected.

Communication error

Arelay signal is output when a
communication error occurs.

A communication error
occurred in the Modbus
master, Modbus client, WT
communication (/E2 option),
or SLMP communication (/E4
option).

Alarm

Arelay signal is output when an alarm
occurs. However, alarms that are set
not to display their occurrence are not
output to the relay.

P For details on the fail function, see page 2-63 in section 2.7, “Configuring DO Channels

(Digital output channels)”.

P For details on the status output, see page 2-135 in section 2.20, “Configuring the Event

Action Function”.
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1.6.16 Timer and Internal Switch Functions

m Timers
Timers are used in event action and computation (/MT option). There are two types of
timers: absolute and relative. You can set up to 12 timers for each type.

e Absolute Timer
The timer expires at the times determined by the reference time and the interval. The
reference time is set on the hour (00 to 23).
Absolute timer

Set the timer Ref. time
Ly 4 4 4 - Jime

+ Timeout A: Interval

Example: Reference time: 00:00
Interval: 10 minutes
The timer expires at 0 hour, 0 hour 10 min, 0 hour 20 min, . . . 23 hour 40 min, and 23

hour 50 min.
For example, if the timer is set at 9 hour 36 min, the timer expires at 09 hour 40 min,

09 hour 50 min, 10 hour, and so on.

e Relative Timer
The timer is started when the timer is set, and the timer expires every specified interval.
In this mode, the timer stops when a power failure occurs.
Relative timer

Set the timer
Reset timer

+ + Iime

| wes v
1

B B
B: Interval

Example: Interval: 15
The timer expires every 15 minutes.

m Internal Switches
The GM has 100 internal switches (S001 to S100).
You can use them as output destinations for calculation expressions and alarms.
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1.6.17 Log Scale Function (/LG option)
A logarithmic voltage that has been converted from a physical value is applied to the GM,
and then the GM’s Log scale (logarithmic scale) is used to display and record the physical
value.
m Input Type
The GM supports the following three types of input signals.
e Logarithmic Input

This is referred to as “Log input.” It is an input in which voltages correspond to logarithmic
values of physical values.

e Pseudo Log Input

This input supports pseudo logs.

A pseudo log signal is a voltage obtained by summing the one’s digit of the voltage
representing the exponent of the logarithmic data and the decimal digits of the voltage
representing the mantissa.

e Input That Is Linear on a Logarithmic Scale
This is referred to as “Log linear input.” Log linear input is input in which the voltage
values correspond to the logarithmic values of physical values at each decade division
(e.g., 1x10%) and in which, within each decade, the voltage values correspond linearly to
physical values.

m Display
The trend display (Web browser) shows waveforms with the Log scale.
Digital values are displayed as exponents (e.g., 1.2E+03).

m Alarms
e Alarm Values

Alarm values can be set in the range corresponding to -5% to 105% of the span width
on the LOG scale. The mantissa range is 1.00 to 9.99 or 1.0 to 9.9 (depending on the
decimal place setting).

e Alarm Types

You can set the following alarm types.
H: High limit, L: Low limit, T: Delay high limit, t: Delay low limit

m Log Input (Nonlinear Log Input) Example
To support the nonlinear output of vacuum gauges, use the calibration correction function to
correct the GM input values with linear approximation.

Conceptual diagram
The pressure scale is mapped to an input scale that has been multiplied by a constant
number to derive the output scale.

T T TTTTIT T T TTTITIT T T TTTTIT T T TTTIIT T T
Input value [V] 4, ——r —— ——r T —
i e 3 o g e e o e o o e f e g i s e g
L e R e et e R I h
8 T T TTTTIT T T TTTITIT T T TTTTIT T T 1T 1 i
(""'I"l"l"lﬂ|‘|'"Fffﬂﬂ'l"'ﬂ'ﬂﬂ‘rﬂ'l'f""r'FFWI/ﬁﬂ -t
7 T T TTTTIT T T TTTTTT T T TTTTTT T T [ L I i
—asmann- - rramE - TaaTm - - mnmfe 4
6 T T TTTTIT T T TTTITIT T T TTTTIT T TTRTIT|Y i
--|-|-|-|n|-r--n-rrnm---r-|-|-r|-r|r-7/:-|—|1-m Fom 4 4
5 T T T TTTT1T T T T TTTIIT T T T TTTTT T T TTTIT|T l
SAasmaan - - roamp - TaaTnm/ e rnnmpe 4
4 T T TTITIT T TTTITT T T TTITT T T TTITIT|T i
“Aammaam s e rnTmE s T Ty e o g
3 T T TTTTIT T T TTTITIT T T T TTTT T T TTITIT|T i
('-l-l-l-lﬂl'r--r'r'rﬁl'rl"--r TITM T T nnnfaT T
2'F--|-|-|-H-||-|--|--1--1-|-||-||-/-X| TTTTTT T T TTIT]T T
T T T T TITImLE AATMT T opmn T T
1 Iy |y g g S L F AL T T TTErT|T T
*: flfﬂ-ﬁ-‘__ TITIf T 3ITIM” T npnT T
0T T T T T T T TV TTTTT T T T T 1+ Pressure scale
107 o 100 g , 10ty r 10 10 g
1 1 N ! 1 1 LA |
] 1 N 1 ! ' ] L |
] 1 N 1 ! ' ] L |
Y | WV, WV V| A A AA %
|
I T T T T 1 T 1 T I Output scale
0 1 2 3 4 5 6 7 8 9 10

Output value [V]
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1.6.18 Communication and Network Functions
DHCP Function

IP parameters can be set automatically using DHCP.

IP
DNS server
< Default gateway Ethernet
DHCP server

File Transfer Function (FTP)

The GM has FTP server and FTP client file transfer functions.

m Server

You can use a PC to access the GM via FTP. You can perform operations such as
retrieving directory and file lists from the external storage medium (SD card) of the GM
and transferring and deleting files. In addition, you can also retrieve the directory or file

list and transfer files in the internal memory.

SD card

PC
[
—1
=
S
—
———
> |
GM FTP server
m Client

? Files in internal memory or on the external storage medium

Ethernet

The following files that are created in the internal memory of the GM can be automatically

transferred using FTP when they are created.

File Type

Event data

Display data

Report data

Alarm summary data

Manual sampled data
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1.6 Functions

e File Transfer Destination (FTP server)
You can specify two file transfer destinations (FTP servers): primary and secondary. If the
primary server is down, the file is transferred to the secondary server.
If the report template function is in use, report files in Excel format and report files in PDF
format that are created in the external storage medium of the GM can be automatically
transferred when they are created.

Data file Destination (FTP server) Transfer log®,
GM FTP client i to transfer information (FTP log) i

Data file
= Ethernet

FTP sew'imaé’ econdary
N S

1.6.19 SNTP Function

m Client
The GM time can be synchronized to the time on an SNTP server (time information server

on the network).
The GM can retrieve time information from a specified SNTP server at specified intervals.

SNTP server

ﬂﬂﬂ

r:lnnn:ll:nnnl:nnn.nnnn.‘]

? Time query Ethernet

vl

GM  SNTP client
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1.6.20

m Server

The GM can operate as an SNTP server.

When an SNTP client device on the network queries the GM for time information, the GM
sends the information.

GM SNTP server

Ethernet

Time query v

a [u]e}

SNTP client device

Mail Transfer Function (SMTP)

Mails can be transferred when alarms occur, when reports are created, and so on.
You can set up to two destinations (recipient 1, recipient 2).
You can also set multiple e-mail addresses in a single recipient (space-delimited).

e Mail Transmission Conditions

Classification |ltem Explanation

Alarms Alarm notification An e-mail is transmitted when an alarm
occurs and when it is released.
Instantaneous data can be included.

The data that is included is the instantaneous
value at the time of the e-mail transmission.

Report Report notification An e-mail is transmitted when a report is
created.
Periodic Scheduled notification  |An e-mail is transmitted at the specified time.

Instantaneous data can be included.

The data that is included is the instantaneous
value at the scheduled time.

System Memory full notification |An e-mail is transmitted when the free space
on the external storage medium or internal
memory is low.

Power failure notification |An e-mail is transmitted when the GM is
powered on or recovers from a power failure.
System error notification |An e-mail is transmitted when a system error
occurs.

Alarm detection channels
You can set up to 50 channels from 1/0O channels, math channels, and communication
channels.

e Authentication
The following authentication methods are supported.

Authentication

SMTP Authentication
POP before SMTP
APOP
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1.6.21 HTTP Function
You can access the GM from a Web browser and monitor measurement data in real time
and configure and operate the GM.
For details, see page 1-28 in section 1.6.5, “Display (Web browser)”.

1.6.22 Communication Channel Function (/MC option)
When data from Modbus devices or PC is recorded on the GM, the acquired data is
assigned to communication channels (GM10-1: C001 to C300, GM10-2: C001 to C500).
Data acquired from power meters using WT communication (/E2 option) is also assigned to
communication channels.
Alarms can be set on communication channels.

Communication channel ' Data
P
GM10-1: C001 to C300

GM10-2: C001 to C500

0 [a]e)

e Watchdog timer

Data may fail to be updated due to Modbus or other communication problems.

The watchdog timer function replaces values with their preset values or last values and
when values are not updated within the specified duration (timer).

Data replacement occurs immediately when the timer expires, and the values are held until
the next read cycle.

The watchdog timer is also useful for detecting communication interruptions caused by
communication errors.

Z Replace data
Relad cycle | Timer |
G H

E E F
-—

Communication

channel data ? f ? f ?
A\ B C D E

Communication data Data not updated Preset value: Z
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1.6.23

Modbus Function
The Modbus function is used by the GM and external Modbus devices to perform
communication and data reading and writing.
The GM can perform the following operations.

Interface Protocol Function
Ethernet Modbus/TCP Modbus server

Modbus client (/MC option)
RS-422/485 Modbus/RTU Modbus slave

Modbus master (/MC option)

m Modbus Server/Slave Function

The GM can operate as a Modbus server or slave.
Modbus client or master devices can perform the following operations on the GM.

* Read I/0O channel and math channel (/MT option) data

* Read communication channel (/MC option) data

» Write data to communication channels

» Start and stop recording, write messages, and perform other operations

» Load the recording start/stop condition, message strings, and other types of data
+ Limit the IP addresses that can connect to the GM Modbus server function.

Client devices can transmit commands to the GM to read data from and write data to the GM
internal registers. By writing data to the GM internal registers, you can control the GM (such
as start recording).

GM Modbus server

Client device
I Ethernet GM internal register
Command
* Input register
—— | Read
3XXXXX
Hold register | ———»| Read
SR AXXXXX Write

Modbus client device

e Maximum Number of Client Connections When Operating as a Modbus

Server

Type Maximum Number of Client Connections
GM10-1 4

GM10-2 4
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m Modbus Client/Master Function
The GM can operate as a Modbus client or master.

It can read from and write to the internal registers of Modbus server or slave devices. Read
data can be assigned to communication channels (/MC) for processing.
Modbus server device

4 Server device

. . GM
internal register

Ethernet

Command

Input register

3XXXXX | > | Read

Hold register | — > | Read

4XXXXX

GM Modbus client ~—— | Write

e Number of Commands

Type Number of Commands

GM10-1 100

GM10-2 200 (Modbus client)
100 (Modbus master)

o Maximum Number of Server Connections When Operating as a Modbus

Client
Type Maximum Number of Server Connections
GM10-1 16
GM10-2 32

e Writable Data

Data Type

I/O channel data

Math channel data (/MT option)
Communication channel data (/MC option)
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1.6.24

SSL Communication Function

Communication that sends and receives information encrypted by the SSL protocol is

possible.
Public key encryption and certificate are used to encrypt communication and secure the

connection.

SSL (Secure Sockets Layer)
SSL is a function for encrypting data communication between devices on the Internet and

other networks. It ensures safe data transmission such as by preventing spoofing by other
devices and data eavesdropping.

m Supported Servers

HTTP server and FTP server are supported.
e HTTP Server Function

A certificate is saved in the internal memory in advance.
When a PC accesses the GM’s Web server, the certificate is sent from the internal

memory to the PC. Encrypted data is exchanged.

Web [l
browser 9
Encryption @
> %::d
Ethernet

Certificate
' (internal memory)

e FTP Server
A certificate is saved in the internal memory in advance.
When a PC accesses the GM’s FTP server, the certificate is sent to the PC. Encrypted

measurement data is exchanged.

Web =
browser °
%
Encryption
> | PC
Ethernet

Certificate
' (internal memory)
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m Supported Clients
FTP client and SMTP client are supported.
e FTP Client
A trusted certificate is saved in the internal memory in advance.
When an access is made to an FTP server, it compares the certificate received from the
server to the one in the internal memory. Encrypted data is sent to the server.
FTP server

' Certificate

=

—

A Data 8
Encryption >
<

Ethernet

Trusted certificate

e SMTP Client
A trusted certificate is saved in the internal memory in advance.
When an access is made to an SMTP server, it compares the certificate received from the
server to the one in the internal memory. Encrypted e-mail is sent to the server.
SMTP server

= Certificate
— '
[

A Email °
Encryption
= > =
I Ethernet

Trusted certificate

mTrusted Certificate, Electronic Signature Function
e Trusted Certificate

Trusted certificates (up to 100KB total) can be saved in the internal memory.
Certificates received from servers can be compared to the ones in the internal memory.

e Electronic Signature Function
Electronic signatures can be added to report files created in PDF format using the PDF form
creation function. Electronic signatures are applied when report files are created.

e Electronic Signature Certificate
Electronic signature certificates that users create can be saved in the internal memory.

1-54 IM 04L55B01-01EN



1.6 Functions

1.6.25

DARWIN Compatible Communication

A portion of the DARWIN’s setting and control commands is supported.

Measured data, math data, a
You can use an existing prog
the GM.

nd the like can be output in DARWIN format.
ram that has been created for DARWIN to communicate with

Ethernet and RS-422/485 are supported.

Ethernet

Existing control
program

—>» Output

DARWIN

m Supported Commands
e Instantaneous Data O

r Command

utput Commands

Command Description

EF Outputs measured data and math data in binary format.

EL Outputs unit and decimal point information of a specified
channel in ASCII format.

EB Sets the byte output order.

e ESC+T Command

If a “Esc+T” command is received, time-synchronized measured value and math value are
held in the local buffer until the next “Esc+T” command is received.

Command Description

Esc+T Prepares to output the data selected with the TS command.

e Setting Commands

Command Description

SR Sets the range.

SN Sets the unit (scale unit).

SA Sets an alarm.

SC Sets the chart speed.

SZ Sets the zone recording.

PT Sets the analog recording.

SD Sets the date and time.

SV Sets moving average.

AO Assigns a reference channel to the retransmission output
channel

CM Sets math input data (option).

e Commands Applicable to RS-422/485 Only

Command Description

ESC+0O Open Command (address a communication destination)

ESC+C Close Command (close the addressed state of a device)
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e Data Output Request Commands

Command |Parameter Description
TS 0: Measured data Selects the talker output data.
1: Setting parameters
2: Unit information
5: System configuration information
9: Setup mode setting parameter output
FM 0: Measured data (ASCII) Selects the output format of
1: Math data (binary) measured/math data.
2: Math data (ASCII)
3: Math channel (binary)

LF — Sets the output channel for the
setting parameter output, unit, and
decimal place information.

CF — Sets the system configuration data
format.

VF — Relay status output request.

BO — Sets the byte output order.

ESC+S — Status output request

e Control Execution Commands

Command |Description

AR Resets alarms.

IR Resets timers.

EX Starts, stops, resets, clears (option) math.

RS System reconfiguration.

RC Clears RAM (initializes operation mode setting parameters).
VD Turns on and off relays externally.

CF System configuration data output request (diagnosis)
PS Starts or stops recording.

MS Starts message printing.

IM Sets the interrupt mask.

SM Sets the auxiliary interrupt mask.

e Handling of Commands for Functions Not Available on the GM

If a command or parameter for a function not available on the GM is received, a negative
response (E1) is returned.
However, if the command does not constitute a functional problem, a positive response (EO)
is returned without performing any operation.

Commands That the GM Returns Positive Responses For

Command |Description Response |Operation
DS Switches the setting mode. Positive No operation
XE Confirms setup setting parameters. response
ubD Sets the display mode of the top display.
ESC+R Switch from Local Status to Remote Status.
ESC+L Switch from Remote Status to Local Status.
Commands That Do Not Affect the Operation (Negative response)
Command |Description Response |Operation
SX Sets a math group. Negative No effect
Sl Sets a timer (option). response
SQ Sets a match time timer (option).
SL Sets event/action (option).
SO Sets a calculation expression (option).
SK Sets a calculation constant (option).
AO Assigns a transmission channel.
YO Sets the time constant for transmission
output.
ET Sets a timeout.
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1.6.26

EtherNet/IP Function (/E1 option)
m EtherNet/IP Overview

EtherNet/IP is a protocol that extends Common Industrial Protocol (CIP) to Ethernet.
The use of Ethernet enables high-speed and periodic exchange of massive control and
monitoring data between control devices placed at dispersed locations.

Devices that support EtherNet/IP are available from many vendors. Among them, Rockwell
Automation’s Programmable Logic Controller (PLC) and Remote I/O of the Allen-Bradley
brand are widely used. Yokogawa’s GM is equipped with the EtherNet/IP server function,

supports communications with these PLCs.

m GM Functions
The GM provides the following functions:

» Participate in an EtherNet/IP network as an Adapter (Server).
« Communicate with new and old Allen-Bradley PLCs such as MicroLogix, CompactLogix,

ControlLogix, SLC 500, PLC-5, and PLC-2.
» Support both Explicit and I/O messages.

Explicit Message Target PLC |Command Name

Explicit Message PLC-2 PLC2 Unprotected Read/Write
PLC-5 PLC5 Word Range Read/Write

PLC5 Typed Read/Write
SLC SLC Typed Read/Write
* PLCs can access internal data of the GM.

Data Access

Input/Output channel data Read

Computation channel’ data Read

Communication channel® data Read/write

1 /MT option
2 /MC option

Scanner
(Client)

PLC

i Read/write message

v
EtherNet/IP

Configuration tool

H
H
-

Ethernet

EDS file

Adapter
(Server)

GM

O

Remote I/O
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1.6.27

WT Communication Function (/E2 option)

The WT communication function is used by the GM to acquire values measured and
computed on WT power meters and analyzers made by Yokogawa Meters & Instruments
Corporation. The values are acquired in digital form over Ethernet.

The acquired data can be assigned to communication channels (/MC option) and displayed
and recorded simultaneously with the measured temperature or other data of the GM.

Previously, the GM measured the D/A conversion output of power meters (measured values
converted into analog signals). This was compromising the high-precision data that the
power meters were measuring.

The WT communication function maintains high precision by acquiring the digital values.

| Communication channel |

t Measured values,

computed values Ethernet

WT1800

Sever 1 Sever 2 Server n

e Connectable Models and Options

Maker Models Option Description
Yokogawa Meters & |WT310/WT330 /G5 Harmonic measurement
Instruments WT500 /G5 Harmonic measurement
/DT Delta computation
WT1800 /G5 Harmonic measurement
/1G6 Simultaneous dual harmonic
measurement
/DT Delta computation
/MTR Motor evaluation function
/AUX Auxiliary sensor inputs

e General Specifications

Item Specifications

Maximum number of simultaneous 16

connections

Data acquisition interval 500ms/1s/2s/5s/10s/20s/30s

Number of acquisition data assignments |300 (assigned to communication channels)

e Other Functions
Exponential scaling

Exponential scaling can be applied to data acquired from a WT.
For example, if the measured value of the WT is 123.45 kW, the data can be scaled by
107 to derive data in unit of kW.

Watchdog timer

The watchdog timer can be used to detect communication interruptions caused by
communication errors.

For details on the watchdog timer function, see page 1-50 in section 1.6.22,
“Communication Channel Function (/MC option)”.

Status output
Notification can be sent through relay output when there is a WT communication error.
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1.6.28

1.6.29

1.6.30

Bluetooth Function (/C8 option)
The Bluetooth function can be used to exchange setup data between a PC in which the
Hardware Configurator is installed and the GM.
Hardware Configurator

Setup data

Bluetooth

Measurement/Setting Server Function
Dedicated commands can be used to configure the GM, acquire data, and so on.

Supported interfaces
» Ethernet

+ USB

» RS-422/485 (/C3)
+ Bluetooth (/C8)

Advanced security function (/AS option)
This function makes the GM comply with FDA 21 CFR Part 11 (Electronic Records;
Electronic Signatures). It enables the GM to be used in pharmaceutical production and other
various applications that require strict security, data management, and electronic signatures.
For details, see the Data Acquisition System GM Advanced Security (/AS) User’s Manual.
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1.6.31  Multi-batch Function (/BT option)
The multi-batch function allows you to record and save the measured data from multiple
batches separately (per batch). You can also apply the multi-batch function to multiple
consecutive processes.
Batch 1
[ ] Recording Recording
Start Stop
Instrument 1 A4 y
Batch group 2
|| Data file
. Recording Recording
Inst ‘2 . Start Stop
nstrumen . v v
Batch group 6
— Data file
. Recording/VD Recording
Start Stop
Instrument 6 °
. . v \ 4
Batch group 12
|| Data file
Recordin Recording
Start Stop
Instrument 12 v v
Item Specifications
Number of multi batches |GM10-1: 6 max., GM10-2: 12 max.
Batch single operation Memory start/stop, math reset, message writing
Batch overview operation |Computation start/stop, report start/stop, manual sampling, setup data
save/load
Scan interval 500 ms, 1s,2s,5s (common to all batches)
Data type Display or event only Trigger mode not available for event data.
Recording interval Common to all batches
Data file Display or event data file created for each batch
Number of display groups |GM10-1: Up to 6 per batch (number of channels per group: 20)
GM10-2: Up to 12 per batch (number of channels per group: 20)
Batch single settings Group, trip line, file header, data file name, text field, batch number, lot
number
For details, see the Multi-Batch Function (/BT) User’s Manual.
1.6.32 Aerospace Heat Treatment (/AH option)

This function supports heat treatment application AMS2750/NADCAP and enables schedule
management for periodically executing calibration correction configuration and the like.

It can be used to manage user-defined schedules for periodical execution.

For details, see page 2-225 in section 2.32, “Using the Aerospace Heat Treatment (/AH
option) (Release number 3 and later)”.

1-60

IM 04L55B01-01EN




1.6 Functions

1.6.33 OPC-UA Server Function (/E3 option)

Data acquired by the GM can be accessed through Ethernet communication from a host

system (OPC-UA client).
Equipped with an OPC-UA server function. GM measurement data can be retrieved directly
from a host system, such as SCADA and MES.

OPC-UA client

]
—
3
'.w .====.|]
Write J1 A
Ethernet
Read )

Temperature
Pressure 1/0 channel
Math channel
Flow rate » Communication channel
Voltage GM Device information
Others Production site

OPC-UA server

For details, see the OPC-UA Server (/E3) User’s Manual.

1.6.34 SLMP Communication (/E4 option)
The SLMP communication (/E4) of the GM is a function for reading and writing data by
connecting to an SLMP* server through Ethernet.
* The GM is an SLMP client. The maximum number of connectable servers is 16.

__________________________________________________________________________ .

SLMP server Internal data

A
Y
| Sever function |
________________________________________________ .
Ehernet
e , St EERE PP EEERTPPREPEEPPEERRERRS
; | Client function |
SLMP client )\
\

| Data type conversion |

AA
GM 1/0 channel
:‘ Communication channel

____________________________________________________________________________________

For details, see the SLMP Communication (/E4) User’s Manual.
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1.6.35 PID Control Function (PID), Program Operation Function (/PG Option)
PID control and program control become possible by installing the PID control module and
program control function.

e Control Function
A single PID control module can perform PID control on up to two loops. It is equipped
with two control inputs (PV inputs), two control outputs, eight digital inputs, and eight
digital outputs. In addition to single loop control, cascade control and loop control with PV
switching are possible. For the control output, you can select current output or voltage
pulse for each loop.

e Remote Control and Monitoring
Remote monitoring of sites is possible using the Web application. Control loops can be
monitored and controlled from a control group screen, and adjustments can be made
from a tuning screen.

e Program Control Function (/PG option)
You can perform program control using the program patterns (up to 99 patterns) stored in
the GM main unit.

For details, see the Loop Control Function, Program Control Function (/PG Option) User’s
Manual (IM 04L51B01-31EN).
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1.7 Names of the GM10 Parts and Functions

’_7 7 segment LEDx2 7 segment LED

-—— Status display

START Key
STOP key

USER1 and USER2 k
an eys Higher S iy el Lower digit

USB port
SD card slot

Status display

SD card slot
(with the cover open)

RS-422/485 SD card
Serial port

) (/C3 option)

Ethernet port

1.71 7 segment LED

Displays the GM operation mode, system number, operating status, operation errors, and so
on.

Operation mode indication

Operation mode 7 segment LED |Remarks

Normal mode ""i :"i System number display
Fixed IP address mode ""l :"' System number display
A/D calibration mode :.'" ’.'l In A/D calibration mode

Update mode L In update mode

=g
DU |
-‘

System number indication

Displays the instrument tag number. The instrument tag number display shows only the
first two characters of the instrument tag number setting. If the first two characters of the
instrument tag number setting are not between 0 and 9 or space, they are shown as 0 on
the instrument tag number display.

If the instrument tag number is not set or a value other than numerical value is set,
nothing is displayed.

Instrument tag number setting 7 segment LED display example
If the character is between 0 and 9 o0

(display example: 88) L

If the character is not between 0 and 9 or space [} [}
(display example: Ab, 5C) L o

If the characters includes a space o

(example: space and 2) L

P For the instrument tag number setting, see page 2-187 in section 2.26.7, “Setting
Instrument Tags”.

Operating status

When the GM is turned on, firmware starting indication, operation preparation indication,
and self-checking indication are displayed in order.

Firmware startin [N I SRR A |
indication ’ (0.870. 870, 076, 0.0, 0.0, 870, 8.70. O]
Operation preparation [ x]

indication oL

Self-checking indication R |

-5

-
'-
-
.-
L |

IM 04L55B01-01EN 1-63

MBIAIBAQ diN)edd NO H



1.7 Names of the GM10 Parts and Functions

Operation error indication

An error code is displayed with an alternating pattern: first the error type and the
hundreds digit of the error number and then the lower two digits (the tens and ones digits)
of the error number.
Example of how E123 is | N N
indicated f"- ) L _]

P For details on error codes, see page 5-21 in section 5.2.1, “Messages”.

-

e

Key lock indication

Key lock enabled Key lock released
Key lock/release indication 17 177 707

L. LR

The lower-digit dot is lit. The dot is not lit.

Process running indication

If some process is in progress, such as the SD card being accessed or a calibration is in
progress, the following indication is repeated. Never remove the SD card when it is being
accessed.

Process running indication ), I}

Module installation indication

Module installation information is displayed when a module is installed. If a module is
removed or malfunctions, an error is indicated.

Module installation [ I i |

indication f" o L _]

|-Module number

Unit number

Module installation information

P0: When the same modules as those used during system
configuration are installed

P1: When different modules than those used during system
configuration are installed

Unit confirmation indication

When a GM confirmation operation is performed from a connected IP Address
Configurator, the following indication is displayed.

D O il B |
PR Loy

Bluetooth authentication indication

When Bluetooth pairing is executed, a 6-digit authentication code is displayed. The code
is repeatedly displayed until pairing is complete (“--” is displayed at the end).
[ Y (N
Mg S0 ] ]

1.7.2 Status Display
The GM operating status is displayed with LEDs.

Status LED color |Description
RDY Green System normal indication
REC Green Recording status
SD Orange SD card access status
FAIL Red System error indication
MATH Green Computation (/MT option) status
SER Orange RS-422/485 communication (/C3 option) status
BT Orange Bluetooth communication (/C8 option) status
ALM Red Alarm status
RDY
LED status Operation description
On Powered on and normal operating status
Off Powered off or during shutdown
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1.7 Names of the GM10 Parts and Functions

REC

SD

FAIL

MATH

SER

BT

ALM

LED status Operation description

On Recording in progress, or trigger-wait state in trigger mode
Off Recording stopped

Blinking Transitioning from recording in progress to recording stopped
LED status Operation description

On Accessing SD card

LED status Operation description

On MCU error

LED status Operation description

On Computing

Off Computing stopped

Blinking Transitioning from computing to computing stopped
LED status Operation description

On RS-422/485 communication connected

LED status Operation description

On Bluetooth communication connection standby state
Blinking Bluetooth communication connected

LED status Operation description

On An alarm is occurring (see below)

Off No alarms are occurring

Blinking See below.

The ALM LED states depending on the alarm indication’s hold or non-hold setting are

illustrated below.

Alarm ACK Alarm ACK Alarm ACK

ON ’7 E 1
Alarm I ; :

OFF ! L v d N
Display i L i L
Status display | Nonhold o . O O o . . OO
ALMLED : H— : N
Display OO0 00 OO0 e e0

Hold
® Oon OBlinking O Off

P For details on the alarm indication’s hold and non-hold settings, see page 2-182 in
section 2.26.3, “Setting the Alarm Display Hold/Nonhold and Individual Alarm ACK

Operation”.
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1.7 Names of the GM10 Parts and Functions

1.7.3 START, STOP, USER1, and USER2 Keys

START Key

The START key is used to start recording, start reporting,” and start computing.' This key
is valid in normal mode or fixed IP address mode.

1 When GM10 (/MT option) is in use
Key operation |Recording |Computation Computation |Recording and
status status computing operation
Short press Stopped Off — No operation
On Stopped Start computing

Computing No change
Recording Off — No operation
On Stopped Start computing
Computing No change
Hold down for at |Stopped Off — Start recording
least 3 seconds On Stopped Start recording, start
reporting?
Computing Start recording, start
reporting?
Recording Off — No change
On Stopped No change
Computing No change

2 When the report function is enabled

Additional operations can be assigned to the START key.
P For details on the settings, see page 2-70 in section 2.9.1, “Setting Basic Computation
Operations (Error indications, operation at start, overflow handling, PSUM overflow*

handling)”.
Key operation |Operation that can be added |Operation description
Short press Off Start computing
Hold down for at |Start computing™ 2 Start recording* and computing
least 3 seconds simultaneously
Start computing + reset Start recording,4 reset computation,
computation® 3 and start computing simultaneously

Synchronize with SNTP server |Query an SNTP server for the time,
synchronize the clock, and then start
recording®

3 Only one can be added.
4 If the report function is enabled, reporting also starts.

STOP key

The STOP key is used to stop recording, stop reporting,’ and stop computing.’ This key is
valid in normal mode or fixed IP address mode.

1 When GM10 (/MT option) is in use
The STOP key operation varies depending on the 7 segment LED display status.
7 segment LED display status Operation description
System number indication Stops recording or computation
If reporting is in progress, it is also
stopped.
No operation

™ -
P
™ -
Pt

-
(]

Operation error |Error type [F]

-

-
<!

Error type [E] Clears the error display

N
L R

-
2
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1.7 Names of the GM10 Parts and Functions

Key operation |Recording |Computation |Computation Recording and
status status computing operation
Short press Stopped Off — No operation
On Stopped No operation
Computing Stop Computing
Recording Off — No operation
On Stopped No operation
Computing No operation
Hold down for at |Stopped Off — No operation
least 3 seconds On Stopped No operation
Computing No operation
Recording Off — Stop Recording
On Stopped Stops recording and
reporting?
Computing Stops recording and

reporting?

2 When reporting is in progress

Additional operations can be assigned to the STOP key.
P For details on the settings, see page 2-70 in section 2.9.1, “Setting Basic Computation
Operations (Error indications, operation at start, overflow handling, PSUM overflow*

handling)”.
Key operation |Operation that can be added® |Operation description
Short press Off Stop Computing

Hold down for at
least 3 seconds

Stop Computing’

Stop recording® and computing
simultaneously

USER1 and USER2 Keys

3 If the report function is enabled, reporting also stops.

You can assign functions to these keys as you choose. User function key refers a key that
users can freely assign a function to.
P For details on function assignment, see page 2-135 in section 2.20, “Configuring the

Event Action Function”.

IM 04L55B01-01EN
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1.7 Names of the GM10 Parts and Functions

1.7.4 Operation Mode

The GM10 has operation modes for performing various operations.

Operation mode Description

Normal mode Normal operation mode in which measurement, recording,
and so on are performed.

Fixed IP address mode A mode in which the IP address is fixed (192.168.1.1) and

the Web port is fixed (80). Everything else is the same as
normal mode.

Fixed IP address 192.168.1.1
Subnet mask 255.255.255.0
Web port number 80
A/D calibration mode A mode for performing A/D calibration. Only A/D calibration

can be performed in this mode. Measurement, recording,
and so on are not performed.

Update mode A mode for updating the firmware of input/output modules
and expansion modules and updating the Web application.
Measurement, recording, and so on are not performed.

Switching to Normal Mode
The GM is in normal mode when it is turned on.

Switching to Fixed IP Address Mode
1. While holding down USER1, turn the power on.
The 7 segment LED displays “C0.”
2. Press STOP.
» To return to normal mode, turn the GM off and then back on (restart).

Switching to A/D Calibration Mode
This is performed from the Web application.

» For details on A/D calibration, see page 5-5 in section 5.1.3, “Performing A/D Calibration
and Adjusting the Input Accuracy of an Al Module”.

Switching to Update Mode
This is performed from the Web application.
P For details on updating, see page 5-17 in section 5.1.8, “Updating the Firmware”.

1.7.5 USB Port
A USB2.0 port (mini B type) is available.
Using a dedicated protocol, you can operate and configure the GM10 and output data.
» For details on setting the USB communication function, see page 2-176 in section 2.24,
“Configuring the USB Communication Function”.

1.7.6 RS-422/485 Serial Port (/C3 option)
This port is for RS-422/485 serial communication.
P For details on setting the serial communication function, see page 2-172 in section 2.23,
“Configuring the Serial Communication Function (/C3 option)”.

1.7.7 Ethernet Port
This port is for Ethernet communication.
P For details on setting the Ethernet communication function, see page 2-154 in section
2.22, “Configuring the Ethernet Communication Function”.
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1.7 Names of the GM10 Parts and Functions

1.7.8

SD Card Slot

SD Card H

andling Precautions
SD cards are delicate and should be handled with caution.
Yokogawa provides no warranty for damage to, or loss of data recorded on the SD card,
regardless of the cause of such damage or loss. Please always make backup copies of
your data.
Do not store or use the SD card in places with static electricity, near electrically charged
objects, or where electrical noise is present. Doing so can result in electric shock or
damage.
Do not disassemble or modify the SD card. Doing so can result in damage.
Do not physically shock, bend, or pinch the SD card. Doing so can lead to malfunction.
During reading/writing of data, do not turn OFF the power, apply vibration or shock, or pull
out the card. Data can become corrupt or permanently lost.
Only use Yokogawa SD cards. Operation cannot be guaranteed with other brands of card.
When inserting the SD card into the instrument, make sure you orient the card correctly
(face up or down) and that you insert it securely. If not inserted correctly, the card will not
be recognized by the instrument.
Never touch the SD card with wet hands. Doing so can lead to electric shock or
malfunction.
Never use the SD card if it is dusty or dirty. Doing so can lead to electric shock or
malfunction.
The SD card comes formatted. SD cards must be formatted according to the standard
established by the SD Association (https://www.sdcard.org/home). If using a PC to
perform the formatting, use the SD card formatter software available from the above SD
Association. The GM does not have a format function.
You can use SD/SDHC cards (up to 32 GB) on the GM.

Inserting an SD Card

Open the SD card slot cover on the GM10 front panel, and insert an SD card until a click is

h

Removing

eard.

the SD Card

Open the SD card slot cover on the GM10 front panel, and push the SD card until a click is

h

eard. Check that the card is disengaged, and remove it from the slot.
Nofte

Before removing the SD card from the slot, make sure that the SD card is not being accessed.
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1.8 Quick Setting Function (Release number 3
(Version 3.02) and later)

In Quick setting, a minimal setup menu for data collection is displayed.
Quick setting allows you to collect data quickly.

Display example of the quick settings tree Display example of the standard settings tree

Data | Config. | Calib Data | Config. | Calib

=[5 Al channel settings i [[F] Al channel settings

i[5 Math channel settings
i[5 Display settings
E
E

JE Measurement seftings
JE Recording settings

----- E Data save settings

[}--E Batch settings

----- ] calibration reminder setings
D"'E Report settings

[}--E Timer seftings

[}--E Event action

[}--E Communication channe] settings
[}--E Communication (Ethemet) settings
----- E Communication (USB) settings

Switching between Standard Setting Tree and Quick Setting Tree

On the SMARTDAC+ Web Service tab, click Quick Setting or Quit Quick Setting to switch
between the standard setting tree and quick setting tree.

Button Function
2 The display is switched from the standard setting tree to quick setting tree.
Qm_ksem When switched to the quick setting tree, the button switches to Quit Quick Setting.
2 The display is switched from the quick setting tree to standard setting tree.

Quit Quick Seting When switched to the standard setting tree, the button switches to Quick Setting.

 If the Web application is closed when the quick setting tree is displayed, the next time a
connection is established, the quick setting tree will be displayed.

Nofte

In the following situations, quick settings are invalid (the Switch Quick Setting and Quit Quick

Setting buttons are hidden).

*  When the advanced security function (/AS option) is On

» If the communication of the security function is set to Login and the user has Setting operation
of User property set to Lock

Displaying the Quick Setting Tree

The quick setting tree only displays the range and alarm of I/O channels, recording basic
settings, and trend interval.

Display Item Description

Input/Output channel > Configure settings related to the range of each Input/Output channel.
Range

Input channel > Alarm Configure settings related to the alarm of each input channel.

Trend interval Set the trend interval. This does not appear when the file type is set to

Event (default value).

Recording basic settings  Set the event data recording interval and the like.

Dual interval settings Configure settings related to recording for each scan group. * Appears
when the measurement mode is Dual interval

P For details on the settings, see chapter 2, “Configuring the GM” on page 2-1.
In this manual, the operation path (the order in which displays are opened) is described for
Standard setting (tree).
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Chapter 2 Configuring the GM

2.1 Preparing to Use the Web Application

This chapter explains how to configure the GM using a browser.
For details how to configure the GM using communication commands, see the
Communication Interface User’s Manual (IM 04L51B01-17EN).

211 Connecting to a Network
Configuring the GM for Network Connection
To connect the GM to Ethernet, you need to configure the GM in accordance with the
network environment.
P For the configuration procedure, see page 2-154 in section 2.22, “Configuring the Ethernet
Communication Function”.

Connecting an Ethernet Cable

Do not connect an Ethernet cable whose plug does not comply with FCC specifications.
Doing so may damage the GM.

A

Connect an Ethernet cable from your network to the Ethernet port on the GM rear panel.
GM10 GM90PS

Ethernet port

Note

Do not connect an Ethernet cable from the network to the port of the expansion module (GX90EX).
The GX90EX port is used to directly connect between the GX90EX of the main unit to that of a sub
unit or between the GX90EXs of two sub units.
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2.1 Preparing to Use the Web Application

21.2 Setting the IP Address (IP Address Configurator)

For details on how to install and configure the IP Address Configurator, see the
SMARTDAC+ STANDARD IP Address Configurator User’s Manual (IM 04L61B01-03EN).

Procedure

% IF| Address Configurator || B ]
File | view Help
se®ch Netwo®. Config
No. (}ed(‘ Host Name Serial No. Model | —
2
S e Guie2 post ome I
L
7/ [] Obtain IP address automatically
P scarss -

Subnet Mask 255.255.252.0

Default Gateway

|

bl ] Obtain DNS address automaticaly T 5
Primary DNS Server 0.0.0.0
Secondary DNS Server 0.0.0.0

Domain Name

Primary Domain Suffix

Secondary Domain Suffix

i

D Host name registration

g E— (L | rtose| [ cnce 4 6

Ready

Start the IP Address Configurator.
The Address Setting screen in displayed.

Click the Search button in the List display screen.
The GMs residing in the same segment are displayed.

Click the No. of the GM whose address you want to change.
The information of the selected GM is shown in blue characters.

Click Network Config. in the Address setting screen.
This enables changes to the settings.

Enter settings for each item.

Click Apply to change the settings of the GM, Cancel to exit without saving changes,
or Release to clear the IP address from the DHCP server.

N OO0 A W N =

Clicking here will display “--CALL--" on the 7 segment LED of the GM10.

i |
[ R Ny )

Note

When the GM (firmware version R2.03.01 or later) is in either of the following conditions, the IP
address cannot be changed.

» In security settings, Communication is set to Login.

» The advanced security function (/AS option) is set to On, and the GM is recording.
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2.1 Preparing to Use the Web Application

21.3 Web Application Overview

You can do the following on the Web application.
» Change settings

» Control the GM

* Monitor data

There is no need to install the Web application. Specify the GM IP address on the Web
browser to display the application screen. If a GM is accessed from multiple browsers
simultaneously, the Web application performance may degrade.

PC System Requirements
The system requirements are shown below.

Hardware

Item Specifications

CPU Windows 7 (32 bit edition) Intel Pentium 4, 3GHz or faster x64

or x86 processor

Windows 7 (64 bit edition) Intel Pentium 4, 3GHz or faster x64
Windows 8.1 processor
Windows 10

Internal memory 2 GB or more

Hard disk 100 MB or more free space, NTFS recommended

Printer Printer compatible with the OS

Mouse Mouse compatible with the OS

Display A video card compatible with the OS and a display that has a

resolution of 1024x768 or higher, and that can show 65,536 colors
(16-bit, high color) or more.
Communication ports  Ethernet port compatible with the OS and TCP/IP protocol

0s

Windows 7 Home Premium SP1 (32- or 64-bit edition)

Professional SP1 (32- or 64-bit edition)
Windows 8.1 Update (32- or 64-bit edition)

Pro Update (32- or 64-bit edition)
Windows 10 Home (32- or 64-bit edition)

Pro (32- or 64-bit edition)

Web browser
Internet Explorer 11 or Google Chrome

Depending on the CPU, Application behavior may be delayed while displaying trend in
Internet Explorer 11. In that case, using Google Chrome may improve it.

GM Configuration
You can connect to the Web application when the GM’s HTTP server function is on.

» For the procedure, see page 2-168 in section 2.22.9, “Setting the Server Functions to Use
(FTP, HTTP, SNTP, MODBUS, GENE, DARWIN compatible communication)”.
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2.1 Preparing to Use the Web Application

214 Starting and Closing the Web Application
Starting the Web Application

If a message appears in the information bar or dialog box when you start or while you are
using the Web application, see the note on the next page.

Procedure

1 Start the Web browser.

In the Address box, enter “http://” followed by the GM IP address. If DNS is available,
you can specify the host name in place of the IP address.

Example 1:

Example 2:

Example 3:

Example 4:

When the IP address is “127.1.1.1,” enter the following in the Address box.
http://127.1.1.1

If the HTTP server port has been changed from its default value (80) to
“1024,” enter a colon after the IP address and then the port number.
http://127.1.1.1:1024

If the HTTP server encryption is set to on
https://127.1.1.1

If the HTTP server encryption is set to on and the port is changed from the
default value of 443 to 1024
https://127.1.1.1:1024

The Web application starts, and the screen appears.
If the login function is enabled, a user authentication dialog box appears. Proceed to step 3.

T [ TR [ Y §

;IE_W Brpsen | Eloupirysms @iy [T

Type Trmd Ge: GAODUP Y » TypeTresd Gn: GROUPY =

i@+ a2 BesBry camnull+ a2 Be Bray ¢

] Tmapim fmi o

Type Tresd

a2 BeBrr sl Be Brr 6

3 Enter the correct user name and password, and click OK.

The Web application starts, and the screen appears.

Start Screen

The Web application starts with the default display conditions or the display conditions
that were in use when the application was closed the previous time (see “Closing the Web

Application”).
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2.1 Preparing to Use the Web Application

Nofte

If the GM login function is changed while the Web application is in use, you may need to reload
the page or restart the browser. Follow the instructions in the message.

If you cannot connect from Internet Explorer 11 to a GM whose login function is in use, disable
the Enhanced Protection Mode of Internet Explorer.

Click the Tools button (gear icon) > Internet options > Advanced tab, and clear the Enable
Enhanced Protection Mode check box. Restart the PC, and then start the Web application.

In some cases, immediately after you try to start the Web application, Internet Explorer displays
a message “A problem with this webpage caused Internet Explorer to close and reopen the
tab.” Then it reloads the webpage several times, and finally displays “We were unable to return
you to your webpage,” preventing the Web application from starting. If this happens, delete the
temporary Internet files of Internet Explorer, and try connecting again.

Click the tool button (gear icon), Internet Options, the General tab, and then Delete under
Browsing history. Select the Temporary Internet files and website files check box, and click
Delete. Then, close the Web browser, restart it, and then start the Web application.

During operation, a message generated by the Web application or the GM may appear. For
details on these messages, see page 5-21 in section 5.2.1, “Messages”.

Icon

m m -9 [Code] [Message]
|
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2.1 Preparing to Use the Web Application

» Messages may appear in the information bar or dialog box. The possible messages and
how to handle them are provided below.

Message Corrective Action
To help protect your security, Internet Explorer stopped this site from Click the information bar,
installing an ActiveX control on your computer. Click here for options...  and select Install ActiveX
Control.
Internet Explorer - Security Warning Click Internet Options >
Windows has blocked this software because it can't verify the publisher. Security > Internet/Local
Name: liked file name (see the table below) intranet > Custom Level
Your security settings do not allow Web sites to use ActiveX controls > ActiveX controls and
installed on your computer. This page may not display correctly. Click plug-ins, and then select
here for options... the Prompt check boxes
An add-on for this website failed to run. Check the security settings in ~ for Download signed
Internet Options for potential conflicts. ActiveX controls and

Download unsigned
ActiveX controls.

*Closing the Web Application

When close the browser, the Web application also closes.

Display Condition Storage and the Application of the Display Conditions the Next
Time the Application Starts

When the Web application closes, the display conditions are saved to the GM. If the login
function is enabled, the display conditions that are in use when the Web application is closed
are saved for each user.

The next time the Web application starts, it will apply the display conditions saved in the GM.
If the GM configuration has been changed and it conflicts with the saved display conditions,
the default display conditions will be used.

2-6
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2.1 Preparing to Use the Web Application

Screen
The screen configuration is shown below.

Note

Set the browser’s zoom (on the View menu, click Zoom) to 100%. Otherwise, the layout may
appear crooked.

T T T [ T R

[ElDisplay format ‘ Qvessage

WD 8y} Bulnbyuo)

Ecmumm Type: Tread Gr: GROUR1 = Type:Trend Ge: GROUP3

Trend

& oo w20 @e @iy cnnufs 20 B @~

M B

"B Horizontal bar

EBR Overview

DO chansel

Internal switch

Bl Alarm summary T T T . . .

=] s 1420 1430 1440 1420 1430 1440

e s GD Tirne [Hzm] [tominidi potarzma]  Time [Him) [t Ominiaiy]

= QIR0 00

- Network information Type: Trend Gr: GROUP2 + TypeTrend Gr: GROUP4 ~

B sysem miomaion im @ 2o @e @iy enwulls a0 B @y 4
1

[E] saveroad

[0.ls00w

W isktt: g

14:20 14:30 14:40 14:20 1430 14:40

A3 i) oo iz () 0T

Split bar Content area
Content selection tree

Name Description

Menu bar Consists of three tabs: SMARTDAC+ Web Service, Operation,
and Option.
You can show or hide the menu (button) area by double-clicking the
tab.

Content selection tree  Used to select the contents to display in the content area. There are
three tabs: Data, Config, and Calib.

Content area Area for displaying content.

Split bar Drag the split bar to change the panel width of the content selection
tree and content area. While you drag the split bar, the content area
displays an alternate screen (see the note below). Click the show/
hide button (indicated with a red circle) to show or hide the content
selection tree.
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2.1 Preparing to Use the Web Application

Status Indications
The menu bar shows the GM status.
6 7 8 9 10 11 12 14

16 17 18 19_|
AEsH

Number Description

1

Communication status. Turns on in yellow when communication with the GM is normal. If
you move the mouse pointer over the icon and hold it there for about 1 second, “Normal”
or “Error” will appear in a pop-up window. If communication with the GM is disconnected
or recovers, a bubble message indicating the condition will appear for a few seconds.

Recording status. Turns on in green when recording.

Indicates the computation status of computation channels.
Status Description

Off Computation stopped.

Blinking yellow  Computation stopped with error.

Blue Computing.

Alternating blue  Computing with error.

and yellow

Alarm status.

Status Description

Off No alarms. All alarms acknowledged.

Red Alarms present. All alarms acknowledged.
Blinking green No alarms. Unacknowledged alarms present.
Blinking red Alarms present. Unacknowledged alarms present.

Login user name.

GM date and time.

~N OO

Batch name. Displayed when the batch function is in use. If the information does not fit
in the area, the information will scroll at certain intervals.

Internal memory information.

42%0}— Capacity remaining

—— I —
Capacity Capacity
used remaining

+—— Total capacity —»

Recording progress status.

Icon Description

D Display data file

E Event data file (when the measurement mode is set to Normal or High
speed)

E1, E2 Event data file of measurement groups 1 and 2 (when the
measurement mode is set to Dual interval)

00:12;560}— Time until the file is generated

Time already Time

recorded remaining
Time needed to generate file
If pre-trigger is specified for event data recording, the GM will start recording pre-trigger
data when recording is started and the GM enters the trigger-wait state. “TRIG” appears
in the bar graph.

2-8
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2.1 Preparing to Use the Web Application

Number Description

11 SD card capacity information.
42%0}— Capacity remaining
G —
Capacity used Capacity
remaining
— Total capacity —»

12 E Mail transmission function. Displayed when the mail transmission function is in
use.

13 E This icon appears when recording is started. It disappears when recording is
stopped.

14 T This icon appears when computation is started. It disappears when computation
is stopped.

When a yellow icon is blinking: Computation data dropout occurred.
15 ﬁi This icon appears when any alarm is occurring.
Eﬂ._,m It blinks if some alarms have not been acknowledged.
0:5: It blinks when all alarms have been cleared, but some alarms have not
been acknowledged.

16 m Error information. Displayed when an error occurs. Click the icon to clear it.

17 E Data save information. Appears when the internal memory data is being saved to
the external storage medium. Clicking the icon displays a data save cancel dialog
box.

18 g& User lock out occurring. Appears when there is a locked out user.

19 Program running (/PG option)

A
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2.1 Preparing to Use the Web Application

21.5 Setup Guide

This section describes the GM setup procedure.

GM Setup Procedure

1 ‘ Set the measurement mode.

2 Make the GM recognize the modules.
(Reconfiguring the GM.)

3 Assign channel displays.
Assign .
automatically Assign manually
Initialize
4 Set the date and time.*
5 Configure settings.

Set the measurement mode according to
the measurement conditions.

See page 2-207 in section 2.29.3, “Setting
the Measurement Mode”.

Installed modules are identified, and the
system is reconfigured.

See page 2-208 in section 2.29.4,
“Reconfiguring the GM”.

To assign channel displays (display
group settings) automatically, initialize. To
assign them manually, do it in “Configure
settings.”

When the measurement mode is set to
Normal or High speed, see page 2-203 in
section 2.29.1, “Initializing the Settings
and the Internal Memory”.

When the measurement mode is set to
Dual interval, see page 2-206 in section
2.29.2, “Initializing Display Groups or
Recording Channels Separately”.

* If you need to set the time zone or
Daylight Saving Time (DST) or both, do so
before setting the date and time.

See page 2-182 in section 2.26.4, “Setting
the Time Zone, Gradual Time Adjustment,
and Daylight Saving Time”.

For date and time settings, see page

2-24 in section 2.2, “Setting the Date and
Time”.

Configure the GM settings.
See the description of the settings
explained in this chapter.
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2.1 Preparing to Use the Web Application

2.1.6

Change settings

Follow the procedure below to change the GM settings.

Note

The items and selectable values that appear in the setup screen vary depending on the hardware
system configuration. If the items that you want to configure do not appear, check the option and
module configuration on the system information monitor.

Notes on Changing Settings
When Settings Can Be Changed

+ If you are logged in using an account that prohibits setting changes, you will not be able
to change the settings.

Limitations on Modifying Settings

* When not using the login function
There are no limitations on modifying settings.

*  When using the login function
If you are connected to the GM with an Admin account, there are no limitations on
modifying settings.
If you are connected to the GM with a User account, you cannot specify the security
settings (Security settings will not appear in the Config tab).

Limitations on Changing the Login Password

If you click the Config tab > Security settings > User settings, you will not be able to set the
user login password. You can only initialize the password. The default password is “default.”
To change the user password, log in using the user’s account, click Password change on the
Option tab, and change it.

Applying Setting Changes
On each setup screen, send the changed settings to the GM to apply them.

Note

When settings are changed, the message “Restart is required to reflect this changes. Continue?”
may appear. Click OK, and the GM will automatically restart.

IM 04L55B01-01EN
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2.1 Preparing to Use the Web Application

Setup Change Procedure

1
2

Click the Config. tab.
The setup item tree appears.

Click the item you want to change.
The GM settings are loaded and displayed in the content area.
Click Reload to load and update the displayed settings.

L =

-

TR —
s :- = =l
= S = ot E
) Doy senegs woz | ver [5 B o o =
Y Cotomeem ot woie | v [5] E] 000 | oot | ot [E]
£ Mty i | v E E] - w0 | o [
Y.Bﬂ 82010010 - e o] ml o [ &
& B [T e—— 0ar ver [7] = 20000 | of =l
[ 3208 st i e 5] G| e ox =
- E E,:I:; e | ve = = g o [ =
! Ehhmww e ver [=] = ml 200 | of =
[ Dot v sy
[ Bactaetmp
I} Beport scsng
4~ famfong
1 el S - = i M T I 2 -
il oy pase] s | ptoe sontipmmsn
Edit the settings.
For the procedure to set each item, see the reference table below.
Setup Item Refer To
Al channel sec. 2.3
DI channel sec. 2.4
Pulse input channel sec. 2.5
AO channel sec. 2.6
DO channel sec. 2.7
PID control channel (Only the items are listed with references to the  sec. 2.8
manual (document name and number).)
Math channel sec. 2.9
Logic math sec. 2.10
Display settings sec. 2.11
Measurement settings sec. 2.12
Recording settings sec. 2.13
Dual interval settings sec. 2.14
Data save settings sec. 2.15
Batch settings sec. 2.16
Report settings sec. 2.17
Timer settings sec. 2.19
Event action sec. 2.20
Communication channel settings sec. 2.21
Communication (Ethernet) settings sec. 2.22
Communication (serial) settings sec. 2.23
Communication (USB) settings sec. 2.24
Communication (Bluetooth) settings sec. 2.25
System settings sec. 2.26
Security settings sec. 2.27

Click Update configuration.
The GM settings are changed.

212

IM 04L55B01-01EN



2.1 Preparing to Use the Web Application

Nofte

» If you edit the settings and switch to a different setting screen before applying the settings, the
edited settings will be discarded.
» If you edit the settings and click Reload before applying the settings, the edited settings will be

discarded.

Editing Settings

This section gives examples of setup editing operations.

Input Controls and Dialog Boxes

The following table shows the input controls and dialog boxes that are used to edit settings

on the Web application.

Control Type Display Example Operation [Setup Procedure
Example

Text box Operation Enter text and numbers.

-2.0000 example 1
Check box Operation Click to select the check box. A selected

v example 2  |check box indicate “On” or “enabled.”
List Operation Click the arrow and select from the list
Volt E example 1 |that appears.
Option button - Click to select.
& Point € Comma

Dialog Box Type Operation [Setup Procedure
Example
Channel selection Operation |When configuring a specific channel, such as an I/O
example 1 |channel, click a channel number button to specify the
channel.
Color selection Operation |From the color selection palette in the dialog box, click a
example 2 |color. You can also enter RGB values to specify a color
freely.
Multiple channel selection Operation |When specifying multiple channels, such as when
example 3 |configuring a display group, click channel number buttons
to add channels as character strings to the channel
configuration area of the dialog box.
Element selection Operation |When specifying an internal switch or other item, click the
example 4 |displayed switch number string. (This is similar to channel
selection.)
Calibration correction Operation |Edit calibration correction values. Enter the values
example 5 |directly.
Calculation expression input |Operation |A dialog box for entering calculation expressions. Set
example 6 |calculation expressions by selecting operators and
channels from the lists that appear.

In the following pages, representative operation examples in which the dialog boxes above

appear will be given.

Examples of Other Editing Operations
See also the following examples of editing operations.

Operation example 7
Operation example 8
Operation example 9
Operation example 10
Operation example 11
Operation example 12

Operation example 13

Selecting a range

Copying and pasting

Range selection and copying and pasting in table type screens

Editing table type screens using tool buttons

Selecting and unselecting check boxes at once

Copying and pasting check boxes at once

Jumping to a specific item in table type screens

IM 04L55B01-01EN
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2.1 Preparing to Use the Web Application

Operation Example 1

The DI channel settings screen is shown below.

Span Lower

Calculation

Click here (V) to show the available values.

0202 Im?h 0 1| oF =l 001 |
003 | Do 0 1| o= =l | Tl
o204 [ D1 7] 0 1| oF =l [oor |

Click to display the channel selection
dialog box dialog box (figure below).

Click to enter the span values.

Channel selection dialog box

Reference channel

The channel that you click

0001 0002 0003 0004 0003 0006 0007 0008 0009 0010 . .

o101 0102 0103 0104 0105 0106 0107 0108 0109 0110 is reflected in the setup screen,

S S R R R R R S R and the dialog box closes.

0301 0302 0303 0304 0305 0306 0307 0308 0309 0310

0401 0402 0403 0404 04035 0406 0407 0408 0409 0410

0501 0502 0503 0304 0505 0506 0507 0308 0509 0510

0511 0512 0513 0514 0515 0516

0601 0602 0603 0604 0605 0606 o7 [|osos [|bevo  [[0e0 |

0611 0612 0613 0614 06135 0616

0701 0702 0703 0704 0705 0706

0801 0802 0803 0804 0805 0806 .

i it e o o B Show or hide by channel type

[ Al dunees e DO chammel — L (when multiple channel types
are available).

* Cancel

To not change or set

Operation Example 2

The DI channel settings screen is shown below.

Alam )

4

Click to select the check box.

Alarm 3 color

[

Alsm 4 eolor

click Cancel to return.

Click to enter a character string.

=
0502 | Lower [7] I
=

0503 | [Lower

[

Display color dialog box

Click to open the display color dialog box (figure below).

To create a color, click the text boxes and enter values.

DI channel[0301] Alzrm poi | mark Alarm 1 color ®

Current color Red ==

Key calor

I Ra I Green I B I Bius violst | M Brown Orange
Yellow-green Lightoiwe | WO Vielet | I Gray Lime Cyan
I Dark blve Yellow Light gray | I Pucple I 5k B e
Light brown Light green | [l Dark gray | [ Otive [ Dk cyan | I Spring green

0K

(o ]

Recently used calor

— Click a color to select it.

214
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2.1 Preparing to Use the Web Application

Operation Example 3

This example shows how to assign channels to group 1 on the screen that appears when
you click Display settings and then Group settings.

\[ Select the check box. \[ Click to open the group settings dialog box (figure below).
Group settings dialog box

Group configuration channels
You can easily change the display order of channels.
Select a channel, and drag the channel to the appropriate position.

001 Y|a002 ?|4003 3|s004 ¥|a00s ¥|a006 ©|s007 7|ac08 ®

™ o001 |7 o002 |7 ooos | ooo4 |7 o000s |7 o006 |7 ooo7 | ooos | ooos | T o010

I

™ otor |7 o102 |7 0103 |17 ofed [T o105 |17 o106 |7 o107 [I” o108 | o109 |7 o110

‘!’ o111 ‘I’ 0112 ‘!’ 013 ‘!’ 0114 |!’ o115 |!’ 0116 |

Select the channel
check boxes to add
the channels to the

group.

¥ a001 | M 200

Selected channels

Jmml D et D0 el [ c g \
\ Oonoit []
( )
Show or hide by channel type. Click OK to apply the settings to

the configuration screen.

Note

If the maximum number of selectable channels is reached, you will no longer be able to select
additional channels.

Operation Example 4

This example shows how to set the alarm output destination on the DI channel settings

screen.
Alarm level 1
Hysteresis Logging Output type
0501 H : High limit = 0.00 0 [ Intemal switch = =
we || S = 0.0 ol ® = -
0303 g =] 0.00 0 =4 = Bz
— Select the check box. Click to open the Alarm level 1 Output

No. dialog box (figure below).

Alarm level 1 Output No. dialog box

Alarm level 1 Output No.

Internal switch

1 B 5 s 5 § 7 s P 10 The internal switch number
= = = = = = = = = = that you click is reflected
2 2 23 24 px] 26 27 2 20 30 .

31 ) 5 34 5 36 57 38 39 10 in the setup screen and

41 42 43 44 43 46 47 48 40 50 .

51 52 353 54 55 56 57 58 59 60 the dlalog box CIoses-

61 62 63 64 63 66 67 68 60 70

71 n 73 74 75 76 7 78 79 80

81 82 83 84 §3 86 87 §8 89 20

91 92 93 24 95 96 97 98 99 100

To not change or set,
click Cancel to return.
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2.1 Preparing to Use the Web Application

Operation Example 5

This example shows how to edit calibration correction on the Al channel settings screen.
Select the calibration Select the number of set points.
correction mode.

e Calibration correction
CH

1

Lenearizer inputioutput

Lensonmor fpavonipst |

0001 Linearizer Approzimation

Click to open the calibration correction dialog box (figure below).

Calibration correction dialog box
Calibration correction points

! Edit set points.
2 -1.6364 -1.6364 | Execute
3 -12m7 -1.2727 | Execute
4 -0.9091 -0.9091 | Execute
5 03453 -0.5433 | Exzcute
6 -0.1818 -0.1818 | Execute
0.1818 0.1818 | Execute
8 0.5455 0.5455 | Execute
9 09091 0.9091 | Execute
10 127127 1.2727 | Execute
1 16364 1.6364 | Execute
12 20000 2.0000 | Execute
Ce= ) Click OK to save the edited results.
X Cancel

For the procedure to set calibration correction, see page 2-44 in section 2.3.4, “Setting
Calibration Correction (Linearizer approximation, linearizer bias, Correction factor* (release
number 3 and later))”.

Operation Example 6

This is an example of entering a calculation expression in a calculation expression input
dialog box in the Calculation expression setup screen of Math channel settings.

CH On/Off Calculation expression

Ago1 0001 Caloulation expression )| |~
A002 ¥ 0001 Calculation expression
A003 0001 Calculation expression
A004 Ol

Select an On/Off check box and click Calculation expression to open a dialog box for
entering an expression.

Math channel [A

—)| 0001 l Calculation expression edit box
Ve
| Basic operator ( |Z| ) : ¢
~—~

Select the operator type from

“Basic meatm]R.e]aﬁm meatm]LDgiml meatmlsmﬂsﬁc meatm]Special meatnr](}ondmz‘ the list box or tabs to display
| operator buttons.

SQR( ABS( LOG( | | Exe( [T
( )

Click the button for the operator you
want to insert in the calculation
expression. The operator appears in
the calculation expression edit box.

< Click OK to close the dialog box.
@ The entered expression appears in

Calculation expression in the setup
window.
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2.1 Preparing to Use the Web Application

Moving the cursor over the Calculation expression column on the setup screen shows the

entire expression in a pop-up. This is useful when you want to view a long expression that
does not fit in the column.

CH On/Off Caleulation

Decimal place

A001 0101+0102+0103+0104-0105+0106-0107+0108-0100+01 10-0111+01 120113+ _ Calevlation expression | | 2

o 0101+0102+0103+0104+0105+0106+0107+010 | —— —— B
oot 8+0109+0110+01 _ Calenation expression_|

o w001 11+0112+0113+0114+0115+0116 Caleoation epression. | || 2

When you click Update Config to send the settings to the GM, if the calculation expression
appears in red, the expression is invalid. Refer to the pop-up that appears showing an error
message.

Range Selection and Copying and Pasting

You can select a range of settings and edit them collectively or copy and paste them.

This section explains how to select a range of settings and how to use the Copy, Paste, and
Tool buttons.

Nofte

When you attempt to copy and paste values, Internet Explorer may show the message “Do you
want to allow this webpage to access your clipboard?" Click Allow access to enable the copy and
paste feature of the Web application. If you click Don'’t allow, you will not be able to use the copy
and paste feature.

Operation Example 7

Selecting a range

The screen that appears when you select Display settings and then Trend settings will be
used as an example to explain the procedure.

1 Click a line name.

o

Click the line name.
| Tread e | © Thick & Normal © Thin |

|Gm1 ‘ Aue [7] |

Digit  Normal " Fine
Valus indicator % Mark © Bar graph
Digit of mark Jdgs 7]
Oa/Off @ 0f C On

Write group. & Commeon { Separate
Power-fail message @ Off " On
Change message & Off © On

The line is selected.

IM 04L55B01-01EN
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2.1 Preparing to Use the Web Application

2 Drag the cursor and release the mouse at the last line you want to select.

QO ®On

® Thick ‘O Normal ® Thin

Drag across line titles to

select multiple lines.
@ Normal @ Fine

© Mark # Bar praph

Write group & Common € Separate
Power-fail meseage @ 0ff € On
Change message @ 0f " On

Multiple lines are selected.
Note

When selecting a range, you cannot select multiple nonconsecutive lines one by one. You cannot
select an individual column.

Operation Example 8

Copying and Pasting
You can edit copied information in Excel or text editor and paste it back in the Web
application. Below is an example of how to edit information in Excel.

1 Select the copy source.

2 Click Copy, which is in the lower right of the screen. You can also press Ctrl+C on the
keyboard.
When the range is copied to the Clipboard, the color of the range changes as shown below.

Trend settings

Trend clear QO ®On

Trend line ® Thick © Normal ® Thin

3 Paste the contents of the Clipboard to an Excel spreadsheet. The figure below shows
an example in which the contents are copied to cell A1 of an Excel spreadsheet.
If the pasted contents do not appear correctly, check the format of the cell that you are

pasting to.
A B G
1 Trend clear Off
2 Trend line Mo rmal
5 Grid Auta
4

4 Edit the settings in Excel.

A B 8 A [ 8 ©
1 Trend clear Off 1 |Trend clear On
2 Trend line Marmal * 2 |Trend line Thin
3 |Grid Auto 3 Grid 5
4 4

Edit the values in the B column in Excel.

5 Copy the edit results from the Excel spreadsheet. Copy not just the values but also the
item names in row A.

A [ B B
| 1 |Trend clear On
2 iTrend line Thin
3 Grid 5
4

2-18
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6 Select the paste destination. Make the paste range the same as the range of the
copied data (the number of lines).

Trend settings

Trend clear ©Off $On
Trend line ® Thick © Normal ® Thin

7 Click Paste, which is located in the lower right of the window. You can also press
Ctrl+V on the keyboard.

tings

Direction @ Vertical ¢ Horizontal
Trend clear C Off @ On

Trend line " Thick ¢ Normal © Thin
Grid 5 =]

The edit results from the Excel spreadsheet is pasted to the configuration window.
Nofte

» Depending on the format of the Excel cells that you are pasting to, the values may change when
you paste the contents from the Clipboard. For example, if the format is set to Number, “0001”
will change to “1”. You can prevent pasted values from being automatically corrected by setting
Number to Text in the Format Cells dialog box of the Excel sheet that you want to paste to.

» If the values cannot be pasted as they are to the Excel sheet even with the settings above, we
recommend that you use a text editor for copying and pasting.

» If the values that you edit with Excel or text editor are outside the setting range, when you paste
the data, the values will be corrected in the same way as when you enter values directly.

Operation Example 9

Range Selection and Copying and Pasting in Table Type Screens

The Al channel settings screen will be used as an example to explain the procedure. In table
type screens, you can also edit copied information in Excel or text editor and paste it back in
the Web application (see note on page 2-19).

1 Select a range of channels as shown below.

Click the name of the line to select the entire line.
Drag down to select multiple lines.

2 Copy the channel information (lines).

TSN R TD

Press Ctrl+C, or click Copy to copy the cells.
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2.1 Preparing to Use the Web Application

3 Paste to different channels.

oL | sip 5] 2] 2 2] oot | 2] i
0002 | Vot [~ | |200mV = -100.00 15000 | |Off = [ =
o003 | [1C s = 100 250 | Deta = o001 | =
004 | RTD [=] | Proo = 2000 8500 | Linear scaling = [T 2 [=
sép =] 0.8000 Joooy |
EEE o}
0009 | Vot [F | v = 20000 20000 | |Off = oot | =
0010 | Vot [ | [2v = 2.0000 20000 | |Off = [ =
CS | £ I ¥ 1 ] 1 ] ¥ | ¥ I ¥ -
< " ] '
ﬂ@ﬂl Update configuration |

Select the cells to paste to.
Press Ctrl+V, or click Paste to paste to the cells.

Nofte

In Chrome, you cannot use the Paste button. To paste, press Ctrl + V on the keyboard, or select
Paste from the browser’s menu.

Operation Example 10

Editing Table Type Screens Using Tool Buttons

On table type windows, you can use the tool buttons that are shown at the bottom of each
table. The available types of tool buttons are “Initialize”, “Paste to all lines”, “Increment”,
“Minimum”, “Maximum”, and “Change all”. You can use them to edit items collectively.

In the example below, the Paste to all tool button is used to set the Type of all selected
channels in the Al channel setting screen.

1

Select the line that contains the data you want to copy.
CHO0001 is selected.

Data to copy

SpanLower  Span Upper Caleculation

=] -2.0000 2000 A
Select the line | 2 || & O] wv = Loowo 50000 | |Linear scang =l
to copy from, [ %% || L5V = 1.0000 50000 | | Linear scaling =
oo4 |llcs  [=l| 1oV [=] 1.0000 B =

0005 | [Vl v = 0000 T = 5 Paste destination
0006 | Vo [=] [ 2v [=] -2.0000 20000 | |Off [=]

2 Drag the cursor to the last line that you want to assign the same type.
Channels up to CHO004 are selected.

Calculation

AE
k
wfw

1.0000

1.0000

0005

Volt

=

-2.0000

2.0000

0006

Volt

=

-2.0000

2.0000

EN (YT

Drag until the last line you want to paste the same data to.
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2.1 Preparing to Use the Web Application

3 Click Past to all on the tool bar.

Calculation

v [=] 1.0000

1.0000 20000

1.0000 20000
0005 | Vet [ | v = 20000 20000 | O =
0006 | Vot [ | [2v = -2.0000 20000 | Off =
0007 | [Velt v 20000 20000 | |Off
008 | voit [=] | |2v = 02000 08500 | Off =
0 | et [ | v = 20000 20000 | O =
o | Vot [ | [2v = -2.0000 20000 | Off =
e | | £2 Mo H ¥

< NS . ]

Click the “Paste to all” tool button.

The type of CHO002 to CH0004 is set to Volt.

Note

* When you use the tool button to paste settings to change the settings, the values are
automatically corrected in the same way as when you enter values directly.
« Tool buttons are unavailable when no cells are selected (except for the “Change all” button).

The table below shows the different tool button types and their functions.

Button Ilcon |Function

Paste to all T Pastes the value in the first selected line to all other lines.

Increment ++ |° Fornumeric input
Paste numbers to all selected lines by auto-incrementing the least
significant digit, starting with the number in the first selected line.

» For character string input

Paste the character string of the first line appended with auto-
incremented sequence numbers to all selected lines. If the character
string of the first selected line ends with a number, this number will be
used as the first sequence number. If the character string of the first
selected line ends with a character, the sequence number 1 is appended
to the character string of the first selected line.

Initialize ] Initializes the values of the selected lines to their defaults.

Minimize o Sets the values of the selected lines to their minimum values.

Maximize 3 Sets the values of the selected lines to their maximum values.

Change all 2 For check boxes
Switches the check box values of the selected lines at once.
If all the check boxes of the selected lines are selected, they are cleared.
If they are cleared, they are selected.

» For line name (left most) columns

Selects or unselects all lines in the table.

IM 04L55B01-01EN
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2.1 Preparing to Use the Web Application

Operation Example 11

Selecting and Unselecting Check Boxes at Once

The example below shows the screen that appears when you select Display settings -
Group settings - Channel set.
Selecting a Range of Check Boxes

7 o004 | 7 0005

Click a label in a cell to select a single cell.

Selection can be made across different blocks.

Selecting or Unselecting at Once
Follow the procedure below to select or unselect check boxes at once.

AT channel

MOV i cooz W oooos M ooo4 M 0005

DO channel

[NV W 002 W o103 W ows  [W 0105

Click On/Off, or hold down Ctrl and click a check box to select
or unselect all the check boxes in the selected area at once.

AT channel

IMNVORN [l ooz [ o003 [ ooo4 [T o005

DO channel

[NECTORN o o2 @ o3 @ ows [ o105

All the check boxes in the selected range are selected.

Each time you click On/Off, the check boxes in the selected range become selected or
unselected at once.

Hold down Ctrl and click a check box that is selected to unselect all check boxes in the
selected range. Hold down Ctrl and click a check box that is not selected to select all check
boxes in the selected range.
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Operation Example 12

Copying and Pasting Check Boxes at Once

Follow the procedure below to paste the copy source. In check box type screens, you can

also edit copied information in Excel or text editor and paste it back in the Web application.
In Excel, a selected check box is indicated as On; an unselected check box is indicated as
Off.

Al channel

@ ooz [ o003

™ owr |7 o2 |7 ows | [T ow4 |7 o105 |7 o106

Select the cells to copy from, and press Ctrl+C to copy.

™ o001 | o002 [F o003 | ooo4 | o005 | I ooos |7 o007 | ooos | ocoos |17 o010

DO channel

= o101 W o103 W o1+ W 0105

W ow2
\R

Select the cell to paste to and drag to select a range.

™ o001 | o002 M o003 | o004 |# o005 | T™ o006 | T o007 | ooos | ooo |17 o010

DO channel

U @ oz @ o3 & oois [ o105

Press Ctri+V to paste.

Note

If the cells whose check box is selected (on) reaches the maximum selectable number, cells whose
check boxes are unselected become unavailable, and you will not be able to paste to them. You
cannot paste to cells that do not have check boxes.

Operation Example 13

Jumping to a Specific Item in Table Type Screens

In a table type setup screen (e.g., Al channel settings), not all the setup items fit on the
screen. In such a case, you can jump to a specific item you want to set.

1 Click the icon in the upper right of the screen.
A list box for selecting the jump destination appears.

2 Enter the target channel, and click the item that you want to set.
The specified setup item is displayed.

4|6 E | & EE|E

1
i
g

IE|EDE D EE E

]

| wlele e ele|z

HE|R| 8| 8|E[E|2

Click the icon to clear the list box.
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2.2 Setting the Date and Time

Set the date and time.

Note

If you need to set the time zone or DST (Daylight Saving Time) or both, do so before setting the

date and time.
» For details on the time zone and DST (Daylight Saving Time), page 2-182 in section 2.26.4,

“Setting the Time Zone, Gradual Time Adjustment, and Daylight Saving Time”.

Web application: Operation tab > Date/Time setting

Setup Item Selectable Range or Options Default Value
Date 2001 to 2035 —
Time — —

Date/time Settings
In the Date/Time settings dialog box, type the date and time.

Date/Time Setting

Date (YYYY/MM/DD) 2014/ 12 EE\
Lg”

Time (hh/'mm/zz) 16: 37: 38
¥ Cancel
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2.3

2.3.1

Configuring Al Channels (Analog (including DI)
input) channels and Al (mA) channels

Set the Al channels’ and Al (mA) channels’ input range, alarm, display, and calibration
correction.
Set the necessary setup items in order from the top.

Setting the Range

Web application: Config. tab > Al channel settings” > Channel range (display example:

0001-0010) > Range

Hardware configurator: Al channel settings” > Channel range (display example: 0001-

0010) > Range

Al channel settings or Al (mA) channel settings

Range
Setup Item Selectable Range or Options Default Value
Type Skip, Volt*/GS (general signal)*/TC Volt
(thermocouple)*/RTD (resistance temperature
detector)" 4/DI (contact, voltage level)*, current
(0 to 20 mA)?, GS (4 to 20 mA) (general signal)?,
resistance’
Range* See “Range Details.” See “Range
Details.”
Span Lower Numeric value (depends on the range) -2.0000°
Span Upper Numeric value (depends on the range) 2.0000 8
Calculation Off, Delta, Linear scaling, Square root, log Off ©
input®, pseudo-log input®, linear-log input®
Reference channel? Number (I/O channel number) —

1

DO WN

7

Type

Cannot be specified for channels on the electromagnetic relay type, low withstand voltage relay
type or high withstand voltage type.

You can set this when Calculation is set to Delta.

Appears for Al (mA) channels.

Does not appear for Al (mA) channels.

Appears on models with the log scale (/LG) option when the range type is Volt.

The default values of Al (mA) channels are GS for Type, 4.000 for Span Lower, 20.000 for Span
Upper, and Linear scaling for Calculation. The default values of the 4-wire RTD are -200.0 for
span lower and 850.0 for span upper.

You can set this for 4-wire RTD/resistor type channels.

Set the input signal type.

Options Description

Skip

Not measured.

Volt, GS, TC, RTD, DI, Input type. Represents DC voltage, GS (0.4-2V, 1-5V inputs), thermocouple,
current (0 to 20 mA), RTD, ON/OFF input, current (0 to 20 mA), GS (4 to 20 mA general signal),
GS (4-20mA), resistance and resistance, respectively.

Note

For electromagnetic relay type modules, set the range type to Skip for channels that will not be
used.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Range
Set the input type range.
Range Details

Type Range Selectable Range Default Notes
Value
Volt 20 mV —20.000 mV to 20.000mV 2V
(DC voltage) 60 mV —60.00 mV to 60.00 mV
200 mV —200.00 mV to 200.00 mV
1V —1.0000 V to 1.0000 V
2V —2.0000 V to 2.0000 V
6V —6.000 V to 6.000 V
20V —20.000 V to 20.000 V
50V —50.00 V to 50.00 V
100 V —100.00 V to 100.00 V For the high-speed universal
type
DI LVL (level) On (1)/off (0) (voltage) LVL On: 2.5 V or higher
Off: 2.3 V or less
DI (contact)  On (1)/off (0) (contact)
GS 0.4-2v 0.3200 V to 2.0800 V 1-5V
(general signal) 1-5V 0.800 V to 5.200 V
DC current — 0.000 mA to 20.000 mA —
(0 to 20 mA)
GS — 3.200 mA to 20.800 mA —
(4 to 20 mA)
TC R 0.0°C to 1760.0°C K Type R
(thermocouple) S 0.0°C to 1760.0°C Type S
B 0.0°C to 1820.0°C Type B
K —270.0°C to 1370.0°C Type K
K-H —200.0°C to 500.0°C Type K (high precision)
E —270.0°C to 800.0°C Type E
J —200.0°C to 1100.0°C Type J
T —270.0°C to 400.0°C Type T
N —270.0°C to 1300.0°C Type N
w 0.0°C to 2315.0°C Type W
L —200.0°C to 900.0°C Type L
U —200.0°C to 400.0°C Type U
WRe3-25 0.0°C to 2320.0°C Type WRe (WRe3-25)
PLATINEL 0.0°C to 1395.0°C
PR20-40 0.0°C to 1900.0°C
KpvsAu7Fe 0.0K to 300.0K Kp vs Au7Fe
NiNiMo 0.0°C to 1310.0°C
WWRe26 0.0°C to 2320.0°C W/WRe26
N14 0.0°C to 1300.0°C Type N(AWG14)
XK —200.0°C to 600.0°C XK GOST

Continued on next page
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Type Range Selectable Range Default Notes
Value
RTD Pt100 —200.0°C to 850.0°C Pt100
(resistance Pt100-H —150.00°C to 150.00°C Pt100 (high resolution)
temperature JPt100 —200.0°C to 550.0°C
detector) JPt100-H —150.00°C to 150.00°C JPt100 (high resolution)
Cu10GE —200.0°C to 300.0°C Cu10(GE)
Cu10LN —200.0°C to 300.0°C Cu10(L&N)
Cu10WEED —200.0°C to 300.0°C Cu10(WEED)
Cu10BAILEY —200.0°C to 300.0°C Cu10(BAILEY)
Cu10a392 —200.0°C to 300.0°C Cu10: a = 0.00392 at 20°C
Cu10a393 —200.0°C to 300.0°C Cu10: a = 0.00393 at 20°C
Cu25 —200.0°C to 300.0°C Cu25: a =0.00425 at 0°C
Cu53 -50.0°C to 150.0°C Cu53: a = 0.00426035 at 0°C
Cu100 —50.0°C to 150.0°C Cu100: a = 0.00425 at 0°C
J263B 0.0K to 300.0K J263*B
Ni100SAMA —200.0°C to 250.0°C Ni100(SAMA)
Ni100DIN —60.0°C to 180.0°C Ni100(DIN)
Ni120 —70.0°C to 200.0°C
Pt25 —200.0°C to 550.0°C
Pt50 —200.0°C to 550.0°C
Pt200WEED —100.0°C to 250.0°C Pt200(WEED)
Cu10G —200.0°C to 200.0°C Cu10 GOST
Cu50G —200.0°C to 200.0°C Cu50 GOST
Cu100G —200.0°C to 200.0°C Cu100 GOST
Pt46G —200.0°C to 550.0°C Pt46 GOST
Pt100G —200.0°C to 600.0°C Pt100 GOST
Pt500 —200.0°C to 850.0°C For the 4-wire RTD/resistor
Pt1000 —200.0°C to 850.0°C type
Resistance 20 Q 0.000 Q to 20.000 Q For the 4-wire RTD/resistor
200 Q 0.00 Q to 200.00 Q type
2000 Q 0.0Q to 2000.0Q
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Span Lower, Span Upper
Set the input range. The selectable range varies depending on the range setting.
For the selectable ranges, see “Range Details.”

Note

* You cannot set the same value to Span Lower and Span Upper.

Calculation
When performing input calculation, set the calculation type.

* Linear scaling
Converts the unit to obtain the measured value.
10V———> + 300°C

Input value Measured value

oV —> — -100°C

¢ Delta

The measured value of the channel is set to the difference with respect to the measured
value of the reference channel.

Input value . Measured value

Measured value on the reference channel

Nofte

Difference calculation is executed even if the input type or range is not the same between the
difference calculation channel and the reference channel.
Differences in the decimal place is considered but the difference in the unit is ignored in the
calculation. Then, the decimal place and the unit of the difference calculation channel are applied.
Example 1: If the input value of the difference calculation channel is 10.00 and the measured value
of the reference channel is 100.0, the calculated result is 10.00 — 100.0 = -90.00.
Example 2: If the input value of the difference calculation channel is 10.00 V and the measured
value of the reference channel is 5.00 mV, the computed result is 10.00 V — 5.00 mV =
5.00 V.
When the measurement mode is set to Dual interval
The measurement and computational processing between measurement groups is not
synchronized. As such, if a difference calculation channel and the reference channel are in
different measurement groups, it is indefinite as to which measured value of the reference
channel in time will be used for the difference calculation.

* Square Root

Takes the square root of the input value and converts the unit to obtain the measured
value.

In a differential pressure flowmeter, the output signal is proportional to the square of the
flow rate. Therefore, to measure on a recorder, square rooting is required.

b B

o) | [ ]
X
a /\

A B

- %
X=(B-A) | );: +A /
= A

a b

/

Reference Channel

Set the reference channel for the difference calculation.
You cannot specify an AO channel.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Scale*

Setup Item Selectable Range or Options Default Value
Decimal place 0,1,2,3,4,5 2

Scale Lower —999999 to 999999 0.00

Scale Upper —999999 to 999999 100.00

Unit Character string (up to 6 characters, [Alal#[1)) -

*

You can set this when math is set to Linear scaling or Square root.

Decimal Place
Set the decimal place of the scale for linear scaling and square rooting.

Scale Lower, Scale Upper
Assign values to the results of unit conversion of linear scaling and square rooting.

Notfte

* The GM converts measured values to values within the range set by the Scale Lower and
Scale Upper values with their decimal points removed. For example, if the scale setting is “-5
to 5,” values are converted to values within the span of “107; if the scale setting is “-5.0 to 5.0,”
values are converted to values within a span of “100.” In this case, the resolution of values
converted to a span of “10” is lower than those converted to a span of “100.”

* You cannot set the same value to Scale Lower and Scale Upper.

Unit

Set the unit.

Low-cut’

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Low-cut value? 0.0% to 5.0% 0.0

Low-cut output® Output 0%, Output linear Output 0%

1 You can set this when the type is set to Volt and Calculation is set to Square root or when the
type is set to GS and Calculation is set to Linear scaling or Square root.

2 You can set this when On/Off is set to On.

3 You cannot set this when the type is set to GS and Calculation is set to Linear scaling.

On/Off
Select On to use the low-cut function.

Low-cut value
Set the low-cut value in the range of 0.0% to 5.0% of the input span.

Measured value

Low-cut value

7 Input value

Low-cut output

Set the output value when the input is less than the low-cut value for when the low-cut
function is in use.

Result of square root computation

Options Description
Output 0% Set the value for 0%.
Output linear Outputs values that result by applying linear scaling to the input on the basis of

the specified span and scale.

Note

When the type is set to GS and Calculation is set to Linear scaling, the low-cut output is fixed to
Output 0%.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Moving Average

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Count’ 2to 100 2

(2 to 500 for the high-speed Al module)

* You can set this when On/Off is set to On. You cannot set this when the type is set to DI (fixed

to Off).
On/Off

Set this to On to perform moving average.

Count

Set the number of data points to take the moving average of.

—>-|—|4— Scan interval

AV VAR VAN VA VAN VAN V4

————— Average
[——— ]

Average

%/—/
First-order lag filter (high-speed Al module only)

Setup Item Selectable Range or Options Default Value
On/Off * Off/On Off
Filter coefficient® 3 to 300 3

* You can set this when On/Off is set to On. You cannot set this when the type is set to DI (fixed

to Off).
On/Off

Set this to On to use the first-order lag filter.

Filter coefficient

Filter time constant = scan interval x filter coefficient N
The following table shows the relationship between filter coefficient N of the first-order lag
filter, scan interval, and time constant for filter coefficient N = 3, 10, 30, 100, and 300.

Scan interval Time constant (s
N=3 N=10 N=30 N=100 N=300
1ms 0.003 0.01 0.03 0.1 0.3
2ms 0.006 0.02 0.06 0.2 0.6
5ms 0.015 0.05 0.15 0.5 1.5
10ms 0.03 0.1 0.3 1 3
20ms 0.06 0.2 0.6 2 6
50ms 0.15 0.5 1.5 5 15
100ms 0.3 1 3 10 30
200ms 0.6 2 6 20 60
500ms 15 5 15 50 150
1s 3 10 30 100 300
2s 6 20 60 200 600
5s 15 50 150 500 1500

2-30
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

When there is noise riding on the input signal, inserting a first-order lag filter has the effect of
rejecting noise. The larger the filter coefficient (time constant), the higher the noise rejection
effect. However, setting the filter coefficient too large will distort the waveform.

Actual input When the time constant When the time constant
is small is large
AR Y 71y Y
71y Ty 71y
L | i — ——r
s | 1 1 | 1 1 1
T 1 1 | T | A J Ty J \
I I | 1 | 1 7 1Y I 1} ] 1
— . e e | —
—— e
T ] i L | | L | Z N7 N7 AW
1
T I 1 i 1 I 1
t . e . .
L § Z AW 4 AW 4 N\
T

Example when a filter with a

lllustration of the filter effect 2_s time constant is inserted

Example when a filter with a
10-s time constant is inserted

-
=
-
-
-
=

Y

RJC" 3 (Reference junction compensation)

Setup Item Selectable Range or Options Default Value

Mode Internal/External Internal

Temperature? —20.0 to 80.0°C, 253.1 to 353.2K (KpvsAu7Fe) 0.0°C,
273.2K
(KpvsAu7Fe)

1 You can set this when the range type is set to TC.
2 You can set this when the mode is set to External.
3 You cannot set this for Al (mA) channels.

Mode

Set the reference junction compensation method of the thermocouple.
Options Description

Internal Uses the reference junction compensation function of the GM.
External Uses an external reference junction compensation function.

GM
Thermocouple

< Internal reference junction

Thermocouple —

External reference junction

Temperature
When the RJC is set to external, set the compensation temperature.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Burnout set’

Setup Item Selectable Range or Options Default Value
Burnout Off, Up, Down Off

* You can set this when the range type is set to GS, GS (4-20mA), TC, or RTD. It is not displayed
for the 4-wire RTD/resistor type.

When the range type is set to GS, GS (4-20mA), TC, or RTD, the GM detects sensor

burnouts.

Options Description

Off Does not detect burnouts in the sensor.

Up When the sensor burns out, the measured result is set to +over range. The

measured value is displayed as “Burnout.”
When the input type is set to GS or GS (4-20mA), the GM assumes that the
sensor has burned out when the measured value moves out of the range
defined by the upper and lower limits of burnout specified on the specified span
width. (Example: If the lower limit of burnout is set to -10% and the upper limit
to 110%, when the measured value is less than —10 or greater than 110 when
the scale is set to 0 to 100 in linear scaling)

Down When the sensor burns out, the measured result is set to —over range. The
measured value is displayed as “Burnout.”
When the input type is set to GS or GS (4-20mA), the GM assumes that the
sensor has burned out when the measured value moves out of the range
defined by the upper and lower limits of burnout specified on the specified span
width. (Example: If the lower limit of burnout is set to -10% and the upper limit
to 110%, when the measured value is less than —10 or greater than 110 when
the scale is set to 0 to 100 in linear scaling)

P For details on setting the upper and lower limits of burnout, see page 2-103 in section
2.12.6, “Setting the Burnout Criteria”.

Thermocouple Examples

Burnout .
Thermoelectromotive force

QS Indicated as Burnout

Burnout

1-5V
% ® il Indicated as Burnout

Detected on the 1-5 V value

Note

If the scan interval is between 1 ms and 20 ms on a high-speed Al module, burnout detection will
not work properly.

- *
Bias
Setup Item Selectable Range or Options Default Value
Bias Numeric value (-999999 to 999999) 0

* You cannot set this when the range type is set to DI.
Set the bias to add to input values or linear scaling values (input calculation).

Channel on which bias is added

Measured value

Input value ——»O
I
1

Bias (a constant value)
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

2.3.2 Setting Alarms

Web application: Config. tab > Al channel settings or Al (mA) channel settings >
Channel range (display example: 0001-0010) > Alarm
Hardware configurator: Al channel settings or Al (mA) channel settings > Channel range

(display example: 0001-0010) > Alarm
Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Type' H: High limit, L: Low limit, R: High limit on rate-of- H: High limit

change, r: Low limit on rate-of-change, T: Delay

high limit, t: Delay low limit,

h: Difference high limit,? I: Difference low limit?
Value' Within the setting range 0.0000 7
Hysteresis™ # Numeric value 0.0005 7

When Calculation is set to Off or Delta: 0 to 5%

of range setting

When math is set to Linear scaling or Square

root: 0 to 100000

Logging' Off, On On
Output type' Off, Relay,® Internal switch® Off
Output No.? DO channel or internal switch —

1 You can set this when Level (1 to 4) is set to On.

2 You can set this when Calculation of the range setting is set to Delta.

3 You can set this when Output type is not set to Off.

4 You can set this when the type is set to high limit, low limit, difference high limit, or difference
low limit.

5 You can set this when the range type of any of the DO channels is set to Alarm.

6 You can set this when any of the internal switch type is set to Alarm.

7 The default values of Al (mA) channels are 0.00 for the Alarm value and 0.05 for Hysteresis.

On/Off
To use an alarm level (1 to 4), set this to On.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Type

Set the alarm type.

Options Description

H: High limit An alarm is activated when the measured value is greater than or equal to the
alarm value.

L: Low limit An alarm is activated when the measured value is less than or equal to the
alarm value.

R: High limit on rate-of- An alarm is activated if the increasing rate-of-change of measured values over

change a certain interval is greater than or equal to the specified value.

r: Low limit on rate-of- An alarm is activated if the decreasing rate-of-change of measured values

change over a certain interval is greater than or equal to the specified value.

T: Delay high limit An alarm is activated if measured values remain greater than or equal to the
alarm value for a specified time period (delay period).

t: Delay low limit An alarm is activated if measured values remain less than or equal to the alarm

value for a specified time period (delay period).

h: Difference high limit An alarm is activated when the difference in the measured values of two
channels is greater than or equal to the specified value. This alarm can be
specified on measurement channels set to difference calculation.

I: Difference low limit ~ An alarm is activated when the difference in the measured values of two
channels is less than or equal to the specified value. This alarm can be
specified on measurement channels set to difference calculation.

Alarms of channels set to difference calculation are set in the position shown in the figure

below.

H,L,T,t,R,r h,l

| |

Input value O |
T

Measured value on the reference channel
Value
Set the alarm value for the specified alarm type.
Options Value Examples of Alarm Value Range
H, L A value within the measurable range —2.0000 to 2.0000 V for 2 V range

—270.0 to 1370.0°C for thermocouple type K
R, r 1 digit to the upper limit of the width of 0.0001 to 4.0000 V for 2 V range
the measurable range 0.1 to 1640.0°C for thermocouple type K

T, t Same as Hand L Same as H and L

When the Channel Calculation Is Set to Delta

Options Value Examples of Alarm Value Range
H, L A value within the measurable range —2.0000 to 2.0000 V for 2 V range
—270.0 to 1370.0°C for thermocouple type K
h, 1 A value within the measurable range -4.0000 to 4.0000 V for 2 V range
—1640.0 to 1640.0°C for thermocouple type K
R, r 1 digit to the upper limit of the width of 0.0001 to 4.0000 V for 2 V range
the measurable range 0.1 to 1640.0°C for thermocouple type K
Tt Same as Hand L Same as Hand L

When the Channel Calculation Is Set to Linear Scaling or Square Root

Options Value Examples of Alarm Value Range

H, L —-5% to 105% of the scale width When the scale is 0.0 to 100.0:
However, -5.0t0 105.0
within —999999 to 999999 excluding When the scale is —100.00 to 300.00:
the decimal point. —120.00 to 320.00

R, r 1 to the scale width but within 1 to When the scale is 0.0 to 100.0:

999999 excluding the decimal point. 0.1 to 100.0
When the scale is —100.00 to 300.00:
0.01 to 400.00
T, t Sameas Hand L Same as H and L
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Hysteresis
Set this to establish an offset between the value used to activate and release alarms.
This is fixed at O for the DI range.

Example:

H: If you set the alarm value of a high limit alarm to 1.0000 V and the hysteresis to 0.0005 V,
an alarm is activated when the measured value is greater than or equal to 1.0000 V and is
released when the measured value is less than 0.9995 V.

Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GM outputs signals to alarm output DO channels or internal switches but
does not display the alarm. In addition, alarms are also not recorded in the alarm summary.

Output type
Set the alarm output destination.
Alarm status can be output to the relay (DO channel) or internal switches (100 software
switches). Internal switch values are shown below. Like the DO output relay, you can specify
AND/OR operation.

Alarm occurrence

Alarm
Alarm release

1
Internal switch 3,_|—

Internal switches can be used as events of the event action function (see Ppage 2-135 in
section 2.20, “Configuring the Event Action Function”). In addition, they can also be written
in calculation expressions of math channels (/MT option).

Output No.
Set the number of the relay (DO channel) or internal switch to output alarms to.

Alarm delay”

Setup Item Selectable Range or Options Default Value
Hour 1to 24 0

Minute 0to 59 0

Second 0 to 59 10

*

You can set this when Level 1, Level 2, Level 3, or Level 4 is On.

Hour, Minute, and Second

Set the alarm delay. These values are valid when the delay high limit or delay low limit is in
use.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Explanation

Alarm Type
The character inside the parentheses is the symbol denoting each alarm.
High Limit Alarm (H) Low Limit Alarm (L)
Measured value Hysteresis Measured value Hysteresis
Alarm value
l>// :\ Alarm value I> /;

Alarm output ON

Alarm output ON

Delay High Limit Alarm (T) Delay Low Limit Alarm (t)

Delay period —=——=

Alarm value |> /i 3 i\ Alarm value |> M

Alarm output ON _

Measured value Measured value
[
\ /

3 Delay period ———<

Alarm output ON (S

High Limit on Rate-of-Change Alarm (R) Low Limit on Rate-of-Change Alarm (r)
Measured value Change in the Measured value
A .~" measured value 4
7
T2 -2 Amount of change 12 ;’-:‘nt\:unt ;)t:nchange
z in the setting X ¢ setting
L # IT1-T2| T RN IT1-T2|
~ .
/| " 0 - » RN Char:ge.m the measured value
| | > Time » Time
Interval (t2 - t1) Interval (t2 - t1)

Difference High Limit Alarm (h)

Difference Low Limit Alarm (I)

Alarm value [> —

Alarm output ON =—-

Difference in the measured values of two channels | Difference in the measured values of two channels

Hysteresis Hysteresis
N\ //
Alarm value 1
‘ < P—=~—"

Alarm output ON E=————=—i

High Limit Alarm and Low Limit Alarm
An alarm is activated when the measured value is greater or less than or equal to the alarm
value.

Delay High Limit Alarm and Delay Low Limit Alarm

An alarm is activated if measured values remain greater or less than or equal to the alarm
value for a specified time period (delay period).

High Limit on Rate-of-Change Alarm and Low Limit on Rate-of-Change Alarm
An alarm is activated if the increasing or decreasing rate-of-change of measured values
over a certain interval is greater than or equal to the specified value.

The alarm value of an rate-of-change alarm is set using an absolute value. The interval is
derived using the following equation and set using the number of samples.

Interval = the scan interval x the number of samples

» For the number of samples, see page 2-181 in section 2.26.2, “Setting the Interval for
Calculating the Rate-of-Change for Rate-of-Change Alarms”.

Difference High Limit Alarm and Difference Low Limit Alarm

An alarm is activated when the difference in the measured values of two channels is greater
or less than or equal to the specified value.

This alarm can be specified on measurement channels set to difference calculation.
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2.3.3

Alarm Detection and Output When the Scan Interval Is Shorter Than 100 ms
Alarm is detected every 100 ms. All alarms that occur in each 100 ms interval are detected
and recorded in the alarm summary. Internal switch and relay output generated by alarms
occur at 100 ms intervals.

Setting the Display

Web application: Config. tab > Al channel settings or Al (mA) channel settings >
Channel range (display example: 0001-0010) > Display settings
Hardware configurator: Al channel settings or Al (mA) channel settings > Channel range
(display example: 0001-0010) > Display settings

Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, EEEH B
No. Character string (up to 16 characters, EEEH
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray, lime,
cyan, dark blue, yellow, light gray, purple, black, pink,
light brown, light green, dark gray, olive, dark cyan,
and spring green) and a user-defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.

IM 04L55B01-01EN

2-37

WD 8y} Bulnbyuo) ﬂ



2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5to0 100 % 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into
separate zones so that waveforms do not overlap. Set the Lower and Upper positions as

percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.

Example:

Set the channel 1 zone to 0 to 30%, the channel 2 zone to 30 to 60%, and the channel 3
zone to 60 to 100%.

When zone display is not used

7N J
/| [/aN\ /)
/RN /EA\\y/
/71 T\ \
// W/ \
/ \[ ]
Time axis

100%

When zone display is used

A
CH3 J/ i
Cha & e
- N
L—
CHi /]
0% L/ \\/
Time axis

100%

Zone 3

60%
Zone 2
30%
Zone 1
0%
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Bar graph
Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower

Base position

Set the bar graph base position. Depending on the setting, the bar graph is displayed as
follows. This setting is applied on the bar graph display.

When the Display Direction of the Bar Graph Is Vertical

The span lower limit (or scale lower limit) is at the bottom edge of the bar graph, and the
span upper limit (or scale upper limit) is at the top edge of the bar graph.

Starting point of the bar
Center: Center
Lower: Bottom edge
Upper: Top edge

Center

Vupper B

I(-

VIower -

Vupper: Spanu

Lower Upper
Vupper ] Vupper <
Vlower * VIower

pper limit (or scale upper limit)

Vlower: Span lower limit (or scale lower limit)
< Starting point of the bar

/Example: When the
range are

Center
—100.0 7

0.0L

span lower and upper limits of the input
0.0 and —100.0, respectively

Lower Upper

-100.0 u -100.0 H
0.0 0.0
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

When the Display Direction of the Bar Graph Is Horizontal

The span lower limit (or scale lower limit) is at the left edge of the bar graph, and the span
upper limit (or scale upper limit) is at the right edge of the bar graph.

Starting point of the bar
Center: Center
Lower: Left edge
Upper: Right edge

Center Lower
Vlower Vupper Vlower Vupper
[ I ] F ]
7
Upper
Viower Vupper
(—
7 \
Vupper: Span upper limit (or scale upper limit)
Vlower: Span lower limit (or scale lower limit)
A Starting point of the bar
/Example: When the span lower and upper limits of the input\
range are 0.0 and —100.0, respectively
0.0 -100.0
Center [ I 1
0.0 -100.0
Lower NN ]
0.0 -100.0
Upper CC
N /
When Displaying the Current Value on the Scale Using the Bar Graph
Center Lower Upper Vllower Vupper
Vupper [T """ 1~ < CenterF T i
! 4 !
; |
Lower ]
< | i
Upper S
I A

VIower STttt ‘ """
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Color scale band

Setup Item Selectable Range or Options Default Value
Band area Off, In, Out Off
Color 24 colors (red, green, blue, blue violet, brown, —

orange, yellow-green, light blue, violet, gray, lime,
cyan, dark blue, yellow, light gray, purple, black,
pink, light brown, light green, dark gray, olive, dark
cyan, and spring green) and a user-defined color

(1 color)
Display position Lower Span (scale) lower limit to span (scale) upper limit 0.0000
Display position Upper Span (scale) lower limit to span (scale) upper limit 0.0100

Band area

Displays a specified section of the measurement range using a color band on the scale. This
setting is shared with the bar graph display.

Options Description

Off Disables the function.

In Displays the area inside using the color band.
Out Displays the area outside using the color band.
Color

Set the display color.

P For instructions on how to set the user-defined color, see “Operation Example 2” on page
2-14.

Display position Lower and Display position Upper
Set the display position. Set a value within the span or scale range.

Alarm point mark

Setup Item Selectable Range or Options Default Value
Indicate on scale Off, On On
Mark kind Alarm, Fixed Alarm

Alarm 1 color to Alarm 4 color’ 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)

*

You can set this when the Mark kind is set to Fixed.

Indicate on scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.
This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in red when an alarm 4 . "Wl
oceurs.

Fixed Displayed with a fixed color. ‘

Alarm 1 color to Alarm 4 color
When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Display characters of each value

Setup Item Selectable Range or Options Default Value

0 Character string (up to 8 characters, BEEH
! Character string (up to 8 characters, !!EIEZII] B
* You can set this when in the range settings, type is set to DI and Calculation is set to Off.
0
Set the character string to display when the measured value is 0.
1

Set the character string to display when the measured value is 1.

Examples of display characters of each value

Receive a device operation status through DI input and display measured values (0 and 1)
as “Running” and “Stopped.”

You can select whether to display measured values (0 or 1) or characters.

Explanation

Group Display

On the trend, digital, bar graph, and horizontal bar graph displays, the data of channels is
displayed in groups that are set in advance.

Groups are shared among the trend, digital, bar graph, and horizontal bar graph displays.
The displayed group can be switched automatically at a specified time interval (5 s to 1 min).
Number of Groups That Can Be Registered

GM10-1: 50 groups

GM10-2: 60 groups

Number of Channels That Can Be Assigned to a Group

Up to 20 channels

Update Interval of Measured Values

Values are updated every 1 second. However, if the scan interval is greater than 1 s, values
are updated at the scan interval.

Alarm Indication

Alarms that are set for each channel are checked at all times and are indicated with the
symbol representing the alarm type on each display.

Alarm Type Symbol Alarm Type Symbol
High limit alarm H High limit on rate-of-change alarm R

Low limit alarm L Low limit on rate-of-change alarm  r
Difference high limit alarm  h Delay high limit alarm T
Difference low limit alarm | (lowercase L) Delay low limit alarm t
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Trend Display (T-Y)

Measured data is displayed in a waveform.

P For details on the display, see “Trend Monitor, Digital Monitor, Bar Graph Monitor, and
Horizontal Bar Graph Monitor” on page 3-13.

Digital Display

The digital display shows measured data using large numbers.

P For details on the display, see “Trend Monitor, Digital Monitor, Bar Graph Monitor, and
Horizontal Bar Graph Monitor” on page 3-13.

Nofte

Numeric display of analog input channels

If a measured value of an analog input channel is over range (see below), the measured
value is indicated as “+Over” or “~Over.” If a burnout is detected on a channel whose burnout
detection function is enabled, the word “Burnout” is indicated. If you remove a module or use a
module in error, “*******” js displayed. For all other cases, a numeric value is displayed.

Over range of analog input channels

* An over range occurs when the measured value of an analog input channel exceeds +5% of
the measurable range. For example, the measurable range when the measurement range is
2V is —2.000 to 2.000 V. If the measured value exceeds 2.200 V, +over range occurs; if the
measured value falls below —2.200 V, —over range occurs.

* For a channel using Linear scaling or Square root, over range occurs if the measured value
falls outside the —5% to 105% range of the specified span. You can also change the setting so
that over range occurs when the measured value falls outside the —-5% to 105% range of the
measurable span range. However, +over range occurs if the value excluding the decimal point
exceeds 999999 and —over range if it falls below —999999.

4 Setup: See page 2-99 in section 2.12.2, “Setting the Over-range Detection Method”.

Bar Graph Display

Measured data is displayed in a bar graph.

P For details on the display, see “Trend Monitor, Digital Monitor, Bar Graph Monitor, and
Horizontal Bar Graph Monitor” on page 3-13.

e Bar Graph Updating
The bar graph is updated at the same interval as numeric values.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

2.34

Setting Calibratio*n Correction (Linearizer approximation, linearizer bias,
Correction factor (release number 3 and later))

*

/AH option only

Web application: Config. tab > Al channel settings or Al (mA) channel settings >
Channel range (display example: 0001-0010) > Calibration correction
Hardware configurator: Al channel settings or Al (mA) channel settings > Channel range
(display example: 0001-0010) > Calibration correction

Mode

Setup Item Selectable Range or Options Default Value

Mode Off, Linearizer Approximation, Linearizer Bias,  Off
Correction Factor

Number of set points” 2t0 12 2

Edit correction points” Use the Edit correction points button to display a —

calibration correction dialog box.

*

You can set this when the mode is not set to Off.

Mode

Set the correction mode when performing calibration correction.

When the range is set to DI or Skip, the mode is fixed to Off.

Number of set points

Set the number of points that make up the segments (including the start and end points).

Edit correction points: Linearizer approximation or linearizer
bias (1 to 12%)

Setup Item Selectable Range or Options Default Value
Linearizer input —999999 to 999999 —
Linearizer output —999999 to 999999 —

Execution of the input measurement  — —

*

The number of displayed points varies depending on the number of set points.

Linearizer input, Linearizer output

Enter the value of the set point. For linearizer input, set a value that is greater than the
previous value.

Selectable Range of Linearizer Input and Output Values

» Channels using linear scaling

—999999 to 999999 (the decimal place is the same as that for the scale value)
» Other channels

Values inside parentheses are examples for the 2 V range.

Linearizer approximation

Selectable range of linearizer input: Measurable range (—2.0000 to 2.0000 V)
Selectable range of linearizer output: Display range (—2.2000 to 2.2000 V)
Linearizer bias

Selectable range of linearizer input: Measurable range (—2.0000 to 2.0000 V)
Selectable range of linearizer output: Measurement span width £ 100% (—4.0000 to
4.0000 V)
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Edit correction points: Correction factor (1 to 12") (/AH option only)

Setup Item Selectable Range or Options Default Value
Uncorrected value -999999 to 999999 —
Instrument correction factor -999999 to 999999 —
Sensor correction factor -999999 to 999999 —

Execution of the input measurement  — —

* The number of displayed points varies depending on the number of set points.

Uncorrected value

Enter the uncorrected value. Set a value that is greater than the previous value.
« Channels using linear scaling or open/close computation

—999999 to 999999 (the decimal place is the same as that for the scale value)
+ Other channels

Values inside parentheses are examples for the 2 V range.

Measurable range (-2.0000 to 2.0000 V)

Instrument correction factor

Set the instrument-dependent correction factor.
» Channels using linear scaling

—999999 to 999999 (the decimal place is the same as that for the scale value)
» Other channels

Values inside parentheses are examples for the 2 V range.

Measurement span width + 100% (—4.0000 to 4.0000 V)

Sensor correction factor

Set the sensor-dependent correction factor.
» Channels using linear scaling
—-999999 to 999999" (the decimal place is the same as that for the scale value)
* Make sure that the sum of this factor and the instrument correction factor does not exceed this
range.
» Other channels
Values inside parentheses are examples for the 2 V range.
Measurement span width + 100% (—4.0000 to 4.0000 V)’
* Make sure that the sum of this factor and the instrument correction factor does not exceed this
range.
Execution of the input measurement
The uncorrected value is set to the current measured value.
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2.3 Configuring Al Channels (Analog (including DI) input) channels and Al (mA) channels

Procedure

Click Linearizer Edit correction points to display the Al channel[XXXX] Calibration
correction dialog box.
Click Execute to set the linearizer input value to the current measured value.
If the mode is set to correction factor, the linearizer input value is set to uncorrected
value.

Linearizer approximation, linearizer bias Correction factor

0.0000 ute
0.0000 0.0000 | Execute

4 [ 0.0000 0.0000 | Execute
0.0000 0.0000 | Execute

0.0000 0.0000 | Execute

01818 0.0000 0.0000 | Execute
8 05455 0.0000 0.0000 | Execute

9 09091 0.0000 0.0000 | Execute
10 Lm 0.0000 00000 | Execute

1 16364 0.0000 0.0000 | Execute

2 20000 0.0000 0.0000 | Execute

Executes input measurement

OK

Nofte

» If you change the Mode or Range setting, the calibration correction setting is set to Off.
» Calibration correction cannot be specified on channels set to Skip or DI.

Explanation

Linearizer Approximation
Corrects input values using characteristics specified with segments to derive output values.

Number of setpoints: 2 to 12

Output value

({ Measured value))

Input value

Linearizer Bias
Corrects input values using bias values specified with segments to derive output values.

Number of setpoints: 2 to 12
After correction

Output value i Linearizer bias

({ Measured value)) Z—

el = Input value

\

Correction Factor

Corrects input values using the instrument correction factor and sensor correction factor
specified with segments to derive output values.

Number of setpoints: 2 to 12

After correction '// Uncorrected value

Output value /’l Instrument correction factor + Sensor correction factor

(( Measured value )) o

el A Input value
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2.4 Configuring DI Channels (Digital input channels)

2.4.1

Set the input range, alarm, and display conditions of DI channels (including the DI channels

of DI/DO modules).

To use the DI module as a remote control input, set the operation mode of the module to
Remote. P>See page 2-99 in section 2.12.3, “Setting the Operation Mode of a Module”.
Set the remote control action using event action. P»See page 2-135 in section 2.20,

“Configuring the Event Action Function”.

Setting the Range

Web application: Config. tab > DI channel settings* > Channel range (display example:
0501-0516) > Range
Hardware configurator: DI channel settings > Channel range (display example: 0501-0516)

> Range
Description
Range
Setup Item Selectable Range or Options Default Value
Type Skip, DI, Pulse? DI
Span Lower DI 0,1 0
Delta: -1 to 1
Pulse 0 to 999999 (decimal place: 0) 0
Span Upper DI 0,1 1
Delta: -1 to 1
Pulse 0 to 999999 (decimal place: 0) 1250
Calculation Off,® Delta, Linear scaling Off

Reference channel’

Value (I/0O channel)

1 You can set this when Calculation is set to Delta.
2 You can set this when the GM10 has the /MT option and the operation mode is set to Normal.
3 This is fixed to Off when the Type is set to Pulse.

Type

Set the input type.

Options Description

Skip Not measured.

DI Displays contact input or voltage input signals by mapping them to 0% or 100% of
the display range.

Pulse Counts pulses.

Maximum measurement pulse cycle: 250 Hz (chattering filter for pulse input: off)
125 Hz (chattering filter for pulse input: on)

» For details on the chattering filter for pulse input, see page 2-103 in section 2.12.7,

“Setting the Chattering Filter for Pulse Input”.

Span Lower, Span Upper
Set the input range.

Calculation

When performing input calculation, set the calculation type. You can set this when the range

type is set to DI.

P For details on the input calculation function, see section 2.3.1, “Setting the Range”.

Reference channel

Set the reference channel for the difference calculation.

You cannot specify an AO channel.
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*
Scale
Setup Item Selectable Range or Options Default Value
Decimal place 0,1,2,3,4,5 2
Scale Lower —999999 to 999999 0.00
Scale Upper —999999 to 999999 100.00
Unit _

Character string (up to 6 characters, EEE!I]

* You can set this when the range is set to DI and Calculation is set to Linear scaling.

Decimal Place
Set the decimal place of the scale for linear scaling.

Scale Lower, Scale Upper
Assign values to the results of unit conversion of linear scaling.

Unit
Set the unit.

242 Setting Alarms

Web application: Config. tab > DI channel settings > Channel range (display example:
0501-0516) > Alarm
Hardware configurator: DI channel settings > Channel range (display example: 0501-0516)

> Alarm

Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value
On/Off Off/On Off
Type' H: High limit, L: Low limit, R: High limit on rate-  Off

of-change, r: Low limit on rate-of-change, T:
Delay high limit, t: Delay low limit, h:Difference
high limit,2 I: Difference low limit?

Value' Within the setting range 0
Hystereﬁis“4 0 (fixed) 0
Logging Off, On On
Output type' Off, Relay, Internal switch Off
Output No.? DO channel or internal switch number —

1 You can set this when Level (1 to 4) is set to On.

2 You can set this when Calculation of the range setting is set to Delta.

3 You can set this when Output type is not set to Off.

4 You can set this when the type is set to high limit, low limit, difference high limit, or difference
low limit.

On/Off
To use an alarm level (1 to 4), set this to On.
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Type
Set the alarm type.
P For details, see page 2-33 in section 2.3.2, “Setting Alarms”.

Alarms of channels set to difference calculation are set in the position shown in the figure
below.

H LTt R,r,h,l
| |

Input value O Measured value ’

T
Measured value on the reference channel

Value

Set the alarm value for the specified alarm type.

P For details, see page 2-33 in section 2.3.2, “Setting Alarms”.

Hysteresis

Fixed to 0.

Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GM outputs signals to alarm output DO channels or internal switches but
does not display the alarm. Alarms are also not recorded in the alarm summary.
Output type

Set the alarm output destination.

Output No.
Set the number of the DO channel or internal switch to output alarms to.

Alarm delay (for delay high/low limit alarms)

Setup Item Selectable Range or Options Default Value
Hour 1to 24 0

Minute 0to 59 0

Second 0to 59 10

Hour, Minute, and Second

Set the alarm delay. These values are valid when the delay high limit or delay low limit is in
use.
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243 Setting the Display

Web application: Config. tab > DI channel settings > Channel range (display example:
0501-0516) > Display settings
Hardware configurator: DI channel settings > Channel range (display example: 0501-0516)

> Alarm > Display settings

Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, [Alaj#[1) ™
No. Character string (up to 16 characters, [Alaj#[1)) ™
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray, lime,
cyan, dark blue, yellow, light gray, purple, black,
pink, light brown, light green, dark gray, olive, dark
cyan, and spring green) and a user-defined color
(1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.

P For instructions on how to set the user-defined color, see “Operation Example 2" on page

2-14.
Zone
Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0
Upper 510 100 % 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.
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Bar graph
Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower

Base position
Set the bar graph base position. This setting is applied on the bar graph display.

» For display examples, see “Trend Monitor, Digital Monitor, Bar Graph Monitor, and
Horizontal Bar Graph Monitor” on page 3-13.

Alarm point mark

Setup Item Selectable Range or Options Default Value
Indicate on Scale Off/On On

Mark kind Alarm, Fixed Alarm

Alarm 1 color to Alarm 4 color’ 24 colors (red, green, blue, blue violet, brown, —

orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)

*

You can set this when the Mark kind is set to Fixed.

Indicate on Scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.
This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in red when an alarm 4 . "Wl
oceurs.

Fixed Displayed with a fixed color. ‘

Alarm 1 color to Alarm 4 color
When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.

Display characters of each value’

Setup Item Selectable Range or Options Default Value
0

1

Character string (up to 8 characters, [Alal#[1])
Character string (up to 8 characters, [Alal#1))

You can set this when the range set to DI and Calculation is set to Off.

0
Set the character string to display when the measured value is 0.

1
Set the character string to display when the measured value is 1.

P For usage examples, see page 2-37 in section 2.3.3, “Setting the Display”.
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2.5 Configuring Pulse Input Channels (Release
number 3 and later)

Set the input range, alarm, and display conditions of pulse input channels and display
conditions.
To perform pulse input integration, the computation (/MT) option is required.
P For details on the computation, see page 2-70 in section 2.9, “Configuring Math
Channels (/MT option)”.
P For computation examples, see page App-25 in section Appendix 6, “Computation
Examples Using Pulse Input”.

251 Setting the Range

Web application: Config. tab > Pulse input channel settings > Channel range (display
example: 0501-0510) > Range

Hardware configurator: Pulse input channel settings > Channel range (display example:

0501-0510) > Range

Range

Setup Item Selectable Range or Options Default Value

Type Skip, Pulse Pulse

Range Level, Contact Level

Chattering filter Off, On On

Span Lower 0 to 200000 0
Delta: -200000 to 200000

Span Upper 0 to 200000 200000
Delta: -200000 to 200000

Calculation Off, Delta, Linear scaling Off

Reference channel* Number (I/O channel number) —

*

You can set this when Calculation is set to Delta.

Type

Set the input type.

Options Description

Skip Not measured.

Pulse Counts pulses.

Range

Set the pulse input range.

Options Description

Level Voltage (5 V logic) (counted when a change from 1V or lower to 3 V or higher
is detected)

Contact Contact input (counted when a change from 100 kQ or higher to 200 Q or lower

is detected)

Chattering filter
This filter prevents pulse count errors caused by chattering or noise.

Options Description

Off The chattering filter is not used.

On The chattering filter is used.
Nofte

When the chattering filter is set to On, the input range can be up to 30 Hz.
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Span Lower, Span Upper

Set the input range. You cannot set the same value to Span Lower and Span Upper.
* When Calculation is set to Off or Linear scaling.

0 to 200000

* When Calculation is set to Delta
-200000 to 200000

Example: Measured value per scan interval when 10000 (pulse/s) is input
Scan interval 100 ms 200 ms 500 ms 1s 2s 5s
Measured 1000 2000 5000 10000 20000 50000
value

Calculation

When performing input calculation, set the calculation type.

P See page 2-28 in section , “Calculation”.

* Linear scaling
Converts the unit to obtain the measured value.

e Delta
The measured value of the channel is set to the difference with respect to the measured
value of the reference channel.

Reference Channel

Set the reference channel for the difference calculation.
You cannot specify an AO channel.

P See page 2-28 in section , “Reference Channel”.

*
Scale
Setup Item Selectable Range or Options Default Value
Decimal place 0/1/2/3/415 2
Lower —999999 to 999999 0.00
Upper —999999 to 999999 100.00
Unit —

Character string (up to 6 characters, Alal#]1 )

*

You can set this when Calculation is set to Linear scaling.
P See page 2-29 in section , “Scale*”.

Moving Average

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Count* 210 100 2

*

You can set this when On/Off is set to On.

P See page 2-30 in section , “Moving Average”.

Nofte

» If you change the GM’s time or when the time is being gradually adjusted, the scan interval will
change. This will change the measured values of each scan interval, but it will not affect the
integration result (TLOG.PSUM).

» The default span upper and span lower limits assume values that are affected the most by a
time change at the scan interval of 5 s.
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2.5 Configuring Pulse Input Channels (Release number 3 and later)

2.5.2

Setting Alarms

Web application: Config. tab > Pulse input channel settings > Channel range (display
example: 0501-0510) > Alarm
Hardware configurator: DI channel settings > Channel range (display example: 0501-0510)
> Alarm

Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Type' H: High limit, L: Low limit, R: High limit on rate- Off

of-change, r: Low limit on rate-of-change, T:
Delay high limit, t: Delay low limit, h:Difference
high limit,? I: Difference low limit?
Value' Within the setting range 0
Hysteresis™ 4 Numeric value 0
When Calculation is set to Off or Delta: 0 to 5%
of range setting
When math is set to Linear scaling: 0 to 100000

Logging' Off, On On
Output type' Off, Relay, Internal switch Off
Output No.? DO channel or internal switch number —

1 You can set this when Level (1 to 4) is set to On.

2 You can set this when Calculation of the range setting is set to Delta.

3 You can set this when Output type is not set to Off.

4 You can set this when the type is set to high limit, low limit, difference high limit, or difference
low limit.

On/Off
To use an alarm level (1 to 4), set this to On.

Type
Set the alarm type.
P For details, see page 2-33 in section 2.3.2, “Setting Alarms”.

Alarms of channels set to difference calculation are set in the position shown in the figure
below.

H!L!T!t,R!r h,l

| |

Input value O Measured value ’

T
Measured value on the reference channel

Value

Set the alarm value for the specified alarm type.

P For details, see page 2-33 in section 2.3.2, “Setting Alarms”.

Hysteresis

Set this to establish an offset between the value used to activate and release alarms.
Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GM outputs signals to alarm output DO channels or internal switches but
does not display the alarm. Alarms are also not recorded in the alarm summary.
Output type

Set the alarm output destination.

2-54

IM 04L55B01-01EN



2.5 Configuring Pulse Input Channels (Release number 3 and later)

2.5.3

Output No.
Set the number of the DO channel or internal switch to output alarms to.

Alarm delay (for delay high/low limit alarms)

Setup Item Selectable Range or Options Default Value
Hour 1to 24 0

Minute 0to 59 0

Second 0to 59 10

Hour, Minute, and Second

Set the alarm delay. These values are valid when the delay high limit or delay low limit alarm
is in use.

Setting the Display

Web application: Config. tab > Pulse input channel settings > Channel range (display
example: 0501-0510) > Display settings
Hardware configurator: Pulse input channel settings > Channel range (display example:
0501-0510) > Display settings

Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, EEEH B
No. Character string (up to 16 characters, EEE“ -
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.

PFor instructions on how to set the user-defined color, see page 2-14 in section ,
“Operation Example 2.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5to 100% 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.
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2.5 Configuring Pulse Input Channels (Release number 3 and later)

Bar graph
Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower

Base position
Set the bar graph base position. This setting is applied on the bar graph display.

»For display examples, see page 3-13 in section , “Trend Monitor, Digital Monitor, Bar
Graph Monitor, and Horizontal Bar Graph Monitor”.

Alarm Point Mark

Setup Item Selectable Range or Options Default Value
Indicate on Scale Off, On On

Mark kind Alarm, Fixed Alarm

Alarm 1 color to Alarm 4 color’ 24 colors (red, green, blue, blue violet, brown, —

orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)

*

You can set this when the Mark kind is set to Fixed.

Indicate on Scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.
This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in red when an alarm or
oceurs.

Fixed Displayed with a fixed color. {

Alarm 1 color to Alarm 4 color
When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.

Display characters of each value’

Setup Item Selectable Range or Options Default Value

0 Character string (up to 8 characters, Eﬂﬂn B
! Character string (up to 8 characters, EEEI]
* You can set this when the range set to DI and Calculation is set to Off.
0
Set the character string to display when the measured value is 0.
1

Set the character string to display when the measured value is 1.

P For usage examples, see page 2-37 in section 2.3.3, “Setting the Display”.
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2.6

2.6.1

Configuring AO Channels (Analog input
channels)

Set the analog output channels’ range and display conditions.

Setting the Range

Web application: Config. tab > AO channel settings > Channel range (display example:
0701-0704) > Range
Hardware configurator: AO channel settings > Channel range (display example: 0701-0704)

> Range
Range
Setup Item Selectable Range or Options Default Value
Type Skip, Re-Trans, Manual Skip
Range* 4-20mA/0-20mA 4-20mA
Span Lower* 4.000 to 20.000, 0.000 to 20.000 4.000
Span Upper* 4.000 to 20.000, 0.000 to 20.000 20.000
* You cannot set this when Type is set to Skip.
Type
Set the output type.
Option Description
Skip Nothing is output.
Retransmission output An analog value corresponding to the span of the specified reference channel
is output.
Manual output A specified value is output.
Range

Set the output range.

Span Lower, Span Upper
Set the output span. You cannot set the same value to Span Lower and Span Upper.

Reference channel*

Setup Item Selectable Range or Options Default Value

Channel type Input channel, Math channel, Communication Input channel
channel

Channel number Number (reference channel number) —

*

You can set this when the range type is set to Re-Trans.

Channel type
Set the reference channel type for retransmission output.

Channel number
Set the reference channel number for retransmission output.
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2.6 Configuring AO Channels (Analog input channels)

Preset value

Setup Item Selectable Range or Options Default Value
Preset value 0.000 to 22.000 0.000

Preset value

Set the preset value when Preset action is set to Preset value.
The preset value is independent of the span setting. It can be set to any value within the
setting range.

Preset action

Setup Item Selectable Range or Options Default Value
At power-on Preset value, Last value Preset value
On error Preset value, Last value Preset value
Re-trans stop Preset value, Last value Preset value

At power-on

Zero is output while initialization is in progress at power on.

After initialization, the previous value or preset value is output until the first output is
determined (while measurement is being started).

Power on Confirmation of first measurement

l Measurement start

Initialization processing Steady state
|t ol -l >
- Lol ) Ll D) Lol
Retransmission /—_-\
output H = Previous value
0
Preset value (0)
Preset action

Manual output

Preset action
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2.6 _Configuring AO Channels (Analog input channels)

On error
If the main unit fails or the connection to the expandable 1/O is disconnected, the previous
value or preset value is output.
Even when the reference channel cannot be measured, the previous value or preset value is
output. See the following explanation.

Fail occurrence

Normal ¢ FAIL Normal 9
S
i jon i ==
Fail detection in Power off Power on a
5 seconds E
< =
Retransmission (ﬁ
output 0 : : ?D_
Previous value o)
| =
1On error Preset value (0) At power on

' Preset action Preset action

Manual output

| At power on
'On error Preset action

| Preset action LAN cable disconnection and recovery*

Main unit not

connected Normal Normal

e

Retransmission f

output

0

At power on

Previous value output )
Preset action

1On error
i Preset action
H

Manual output

Normal
:

0
\ Change manual output
On error At power on
Preset action Preset action

* When the LAN cable is disconnected, the previous value is output for 5 seconds.
When 5 seconds elapse, preset action on error is performed.
If the connection recovers, the output is resumed.

Re-trans stop

The previous value or preset value is output when the range type is set to retransmission
output in the following situations. This does not work when the range type is set to manual
output.

»  When computation is stopped if the reference channel is a math channel

*  When retransmission output is off
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2.6 Configuring AO Channels (Analog input channels)

Retransmission Output Operation

If the output value is outside +105% to -5% of the reference channel’s set span, the
output is clipped at the boundaries of this span. (If the output value is outside the 0 to 22
mA range, the output is clipped at the boundaries of this range.)

If the reference channel is a measurement channel or communication channel, when the
reference channel is +OVER, the output is clipped at 105% of the output channel’s set
span. When the reference channel is -OVER, the output is clipped at -5% of the set span.

Preset action

When the reference channel is a measurement channel

State

Preset action

When retransmission output is off

Preset action when stopped

When the module has been removed, measurement

Preset action on error

channel is set to Skip, A/D error, calibration error, burnout

When the reference channel is a communication channel

State Preset action

When retransmission output is off Preset action when stopped

When NaN is input, communication channel is off Preset action on error

When the reference channel is a math channel

State Preset action

When math is stopped Preset action when stopped
When retransmission output is off

When the math channel value is +OVER, -OVER, math  Preset action on error
error, or when the math channel is off

| Measuring
Measurement| <€
Computin Stopped Computin
Calculation «€ P g;l: PP ;I: puting
Retrans. | On . Off PR Oon
output = L) >
ON/OFF !

! |
When the reference channel is a measurement chanhel or communicatioh cHannel
|

'When OVER occurs: 16)5% of span

Retrans.
output

Previous value

:\ Preset value (0)

Preset action when stopped

When the reference channel is a math channel

|
|
|
!
I
Preset action on error also when +OVER occurs
| \ --
|
|
|

Retrans. / = N\frmrrmemmssmesmeeeseceiceimiienieneenes
output " Previous value
—

Preset value (0)

Preset action when stopped
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2.6 _Configuring AO Channels (Analog input channels)

2.6.2

Output Action When Settings Are Changed

Retransmission output

Description of change Action

« Reference channel settings, scan interval, After the settings are changed, the values before
module operation mode, A/D integration time,  the change are used until the next measurement
over-range detection, range-over judgment starts. Then, the new settings are applied.

upper and lower limits, chattering filter for pulse

input (DI module), and temperature unit

* Depending on the type of setting, it may take
some time for the measurement to start after
changing the setting.

* Qutput channel span It is applied to the next measurement after the
setting has been changed.
» Change to manual output The value immediately before the setting was

changed is held until the next time the manual
value is changed.

Manual output

Description of change Action

» Change to retransmission output It is applied to the next measurement after the
setting has been changed.

* Preset value during preset output It is applied at the next output update interval
(100 ms).

Setting the display

Web application: Config. tab > AO channel settings > Channel range (display example:
0701-0704) > Display settings
Hardware configurator: AO channel settings > Channel range (display example: 0701-0704)
> Display settings

Tag

Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, Eﬂﬂn

No. Character string (up to 16 characters, Eﬂﬂn

Characters

Set the tag.

Not all characters may be displayed due to space constraints.

No.

Set the tag number.
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2.6 Configuring AO Channels (Analog input channels)

Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray,
purple, black, pink, light brown, light green,
dark gray, olive, dark cyan, and spring green)
and a user-defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.
P For instructions on how to set the user-defined color, see “Operation example 2” under
“Editing Settings” in page 2-11 in section 2.1.6, “Change settings”.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 5to 100% 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into separate
zones so that waveforms do not overlap. Set the Lower and Upper positions as percentages
of the maximum display width. Set Lower to a value less than Upper, and set the zone width
(Upper — Lower) to be 5% or greater.

Bar graph
Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower

Base position
Set the bar graph base position.

» For display examples, see the bar graph settings on page 2-37 in section 2.3.3, “Setting
the Display”.
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2.7

2.71

Configuring DO Channels (Digital output
channels)

Set the input range and display conditions of DO channels (including the DO channels of
DI/DO modules). In addition to alarm output, DO output is possible through touch operation
(manual operation).

Setting the Range

Web application: Config. tab > DO channel settings* > Channel range (display example:
0701-0706) > Range

Hardware configurator: DO channel settings > Channel range (display example: 0701-

0706) > Range

Range

Setup Item Selectable Range or Options Default Value
Type Alarm, Manual, Fail Alarm

Span Lower 01 0

Span Upper 01 1

Unit Character string (up to 6 characters, Eﬂﬂn -

Type

Set the input type.

To output through touch operation (manual operation), “Changing each value from
monitoring” must be set to On. PSee page 2-97 in section 2.11.5, “Turning the Operation
from the Monitor Displays On and Off".

Options Description

Alarm Alarm output

Manual Manual output and event action output

Fail Output to a DO channel of a DO module or DI/DO module when an error

occurs in the GM10 CPU.

If the type is set to Fail, the GM outputs to a DO channel under the following conditions. The
output information varies depending on whether the DO channel being output to is on the
main unit or a sub unit.

Unit Containing the DO channel Output Information
Main unit When the system crashes or when a GM10 CPU error occurs
Sub unit When the system crashes, when a GM10 CPU error

occurs, when a CPU error occurs in the expansion module
of a sub unit," or when the connection between sub unit is
disconnected?

1 Only the DO channel of the sub unit in which the CPU error occurred in its expansion module

2 Only the DO channel after the sub unit that was disconnected

P For details on system crashes, see page 2-209 in section 2.29.5, “Notes on System
Configuration”.

Span Lower, Span Upper

Specify 0 or 1. You cannot set the same value to Span Lower and Span Upper.
Unit

Set the unit.
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2.7 Configuring DO Channels (Digital output channels)

Operation mode'

Setup Item Selectable Range or Options Default Value
Energize or De-energize' Energize, De-energize Energize
Operation mode? And, Or, Reflash Or

Hold? 3 Hold, Nonhold Nonhold
Relay action on ACK* Normal, Reset Normal

Relay deactivated interval® 4 500 ms, 1s,2s 500 ms

1 You cannot set this when Type is set to Fail (fixed to De-energize).
2 You cannot set this when Type is set to Manual.

3 You cannot set this when Action is set to Reflash.

4 You can set this when Action is set to Reflash.

Energize/De-energize

Set whether to Energize or De-energize the DO output when an alarm occurs.
When Type is set to Fail, Normal [De-energize] is selected, and you cannot change this.

Operation Mode

Options Description

And Activated when all assigned alarms are occurring simultaneously

Or Activated when any of the specified alarms is occurring

Reflash When multiple alarms are assigned to one alarm output relay, the GM

notifies the occurrence of subsequent alarms after the relay is activated by
the first alarm.

Hold

Set the DO channel output operation.

Options Description

Hold Holds the output relay at ON until an alarm acknowledge operation is
performed.

Not held Turns the output relay off when the alarm condition is released (returns to

normal condition).

Relay action on ACK

Set what the output state of the DO channel would be after an alarm ACK operation.
If Individual alarm ACK is set to On, this is set to Reset.

Options Description

Normal The relay is deactivated when an alarm ACK is executed. If the condition for
activating the alarm output relay is met in the next 100 ms, the relay will be
activated. This operation is valid only when the alarm output relay is set to
Hold.

Reset The relay is deactivated when an alarm ACK is executed. If the condition for
activating the alarm output relay is met again, the relay will be activated.

Example:

An example of the relay action when alarm ACK is executed is shown below. In this
example, the relay is set to Or and Hold.

Normal
Alarm ACK
v
Occurrence
Alarm 1
Occurrence
Alarm 2

Activated

Alarm output relay
Deactivated

[ Relay is activated after 100 ms. ]
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2.7 Configuring DO Channels (Digital output channels)

Reset
Alarm ACK
Occurrence v
Alarm 1
I Occurrence

Alarm 2 i

Activated T
Alarm output relay

Deactivated

[Relay is activated on the next alarm occurrence.]

Relay deactivated interval
Set the relay’s not-active interval for reflash operation.

Explanation
AND/OR Operation

When multiple alarms are assigned to one alarm output relay, you can select which condition
below will activate the output relay. You can also specify AND operation for internal switches.
* AND: Activated when all assigned alarms are occurring simultaneously

+ OR: Activated when any of the specified alarms is occurring

Reflash

When multiple alarms are assigned to one alarm output relay, this function notifies the
occurrence of subsequent alarms after the relay is activated by the first alarm. When
subsequent alarms occur, the output relay is released temporarily. The duration for which the
relays are deactivated can be setto 500 ms, 1 s, 0or 2 s.

Relays set to Reflash will operate using Or and Nonhold settings.

Energize or De-energize Operation

You can select whether the alarm output relay is energized or de-energized when an alarm
occurs. If you select de-energize, the alarm output relays will be in the same state when the
GM is shut down as they are when an alarm occurs.

Non-hold/Hold

The alarm output relay can be set to operate in the following fashion when the alarm
condition is no longer met.

» Turn OFF the relay output (nonhold).

* Hold the relay at ON until the alarm ACK is executed (hold).

Alarm ACK Operation

Acknowledging All Alarms

The alarm acknowledge (alarm ACK) operation releases all alarm indications and relay
outputs.

Acknowledging Individual Alarms

Individual alarm ACK operation releases specific alarms.

For the behavior of alarm indication and alarm output relay when you execute an alarm ACK
operation, see the next page.
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2.7 Configuring DO Channels (Digital output channels)

DO Output Relay Operation

The DO output relay operation is shown below.

Reflash

Alarm

DO output relay [ [ U U
Reflash on

( ) - 500ms,1s,2s H
DO output relay [ I

(Reflash off) (when a relay is set to OR logic)

AND/OR

Channel 1—’—‘—
| |

Channel 2—1—’_31—
| |

AND . L
[or] —I 1

(You can set AND/OR for the DO output relay and
internal switch.)

Alarm

DO output relay
or
Internal switch

Energize or De-energize
When power is Normal When an alarm
shut down operation is occurring
ez | 1| T I\
NOC NC NOC NC NOC NC
pesnergizs] 1IN || /]
NOC NC NOC NC NOC NC
Relay operation when Fail is specified
When power When a Normal
is turned off failure occurs operation

LA N

NOC NC NOC NC NOC NC
NO: Normally Opened
C: Common

NC: Normally Closed

Non-hold/Hold
Alarm ACK Alarm ACK
E 1 v 1
5 | occurrence ' ; '
— 1 1 1
< 1
release :«:ereeee — 4 — : !
1 1 1
) | | i
° Alarm | H |
L | ] |
[ 1 1
> c | 1 |
o © Normal ! ! !
S| Z : 1 1
] i i |
o Alarm H . H
°
° L S
Normal ! i i
= e T
1
g % Activated ! ! H
s | o 1 | '
9| ¢ | | |
Z | 5| Deactivated ' ! !
=z
< : i
b3 Activated | ; |
5 L L
c | ©| Deactivated | i
oo ! ! H
olT '
: ' Relay is activated
K] ! after 100 ms.
[ |
# | T
% 1 | 1
° % Activated E | E
i IREE e it
2| _| §| Deactivated i ) i
EIRAE: i ' |
°l g | —
Q%] | Activated | P
< L Ll
< | ©| Deactivated
c|l©
ol
c Relay is deactivated
-_g until the next
S alarm occurs.
>
Kl
[}
14

DO Output Relay Operation during an Error

When an error (FAIL) occurs in the system, the DO output relay is de-energized.
When an error occurs, the DO output relay is de-energized in the following manner.

When the system crashes

The DO output relay of the main unit is de-energized.
The DO output relays of all sub units are de-energized.

When a CPU error occurs in a data
acquisition module

The DO output relay of the main unit is de-energized.
The DO output relays of all sub units are de-energized.

When a CPU error occurs in an
expansion module

The DO output relay of the main unit continues normal
operation. The DO output relays of sub units in which the error
did not occur continue normal operation.

The DO output relay of the sub unit in which the error occurred
is de-energized.

When a connection between
expandable 1/Os are disconnected

The DO output relay of the main unit continues normal
operation.

The DO output relays of the sub unit that was disconnected
and those of subsequent units are de-energized.

Normal operation resumes when the connection recovers.
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2.7 Configuring DO Channels (Digital output channels)

2.7.2 Setting the Display

Web application: Config. tab > DO channel settings > Channel range (display example:
0701-0706) > Display settings
Hardware configurator: DO channel settings > Channel range (display example: 0701-

0706) > Display settings

Tag
Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, Alal#1])
No. Character string (up to 16 characters, EEEII] _
Characters
Set the tag.
Not all characters may be displayed due to space constraints.
No.
Set the tag number.
Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.
P For instructions on how to set the user-defined color, see “Operation Example 2” on page

2-14.
Zone
Setup Item Selectable Range or Options Default Value
Lower 0to 95% 0
Upper 510 100 % 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.
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2.7 Configuring DO Channels (Digital output channels)

Bar graph base position

Setup Item Selectable Range or Options Default Value

Bar graph base position Lower, Center, Upper Lower

Bar graph base position
Set the bar graph base position. This setting is applied on the bar graph display.

P For display examples, see the bar graph settings on page 2-37 in section 2.3.3, “Setting the
Display”.

Display characters of each value
Setup Item Selectable Range or Options Default Value
0

1

Character string (up to 8 characters, Eﬂﬂn
Character string (up to 8 characters, Bﬂﬂn

0

Set the character string to display when the measured value is 0.

1
Set the character string to display when the measured value is 1.

P For usage examples, see page 2-37 in section 2.3.3, “Setting the Display”.
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2.8 Configuring the Control Function and Program
Function (/PG option) (Release number 4 and
later)

P For details on configuring the control function and protection function, see the Loop
Control Function, Program Control Function (/PG Option) User’s Manual (IM 04L51B01-
31EN).

P For details on how to set program patterns, see the SMARTDAC+ STANDARD Hardware
Configurator User’s Manual (IM 04L61B01-02EN).
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2.9

2.9.1

Configuring Math Channels (/MT option)

Configure math channels. You can define expressions using measured data and computed

data as variables, compute expressions, and display and save the results.

When the measurement mode is set to High speed or Dual interval, there is a limit to the

number of math channels at scan intervals shorter than 100 ms.

P For limitations, see the GM Data Acquisition System General Specifications (GS
04L55B01-01EN).

Setting Basic Computation Operations (I*Error indications, operation at
start, overflow handling, PSUM overflow handling)

* Release number 3 and later

Web application: Config. tab > Math channel settings > Math action settings
Hardware configurator: Math channel settings > Math action settings

Setup Item Selectable Range or Options Default Value
Value on Error +Over, —Over +Over
START key (3s) action Off, Start, Reset + Start Start

STOP key (3s) action Off, Stop Off

Value on Error
Set how to display computation errors.

START key (3s) action, STOP key (3s) action
Set how the GM operates when the START key or STOP key is held down for 3 seconds or

longer.

Options Description

Off Computation does not start or stop even when the START/STOP key is held
down.

Start Computation starts when the START key is held down.

Reset + Start Computation starts when the START key is held down. If computation is
already in progress, it is reset.

Stop Computation stops when the STOP key is held down.

Value on Overflow

Setup Item Selectable Range or Options Default Value
SUM, AVE Error, Skip, Limit Skip

MAX, MIN, P-P Over, Skip Over

SUM, AVE

Set how to handle overflow data when it is detected in the SUM or AVE computation of
TLOG or CLOG. This setting is also applied to report generation and rolling average.

Options Description

Error Sets the computation result to computation error.

Skip Discards overflow data and continues the computation.

Limit Replaces overflow data with the limit value and continues the computation.
MAX, MIN, P-P

Set how to handle overflow data when it is detected in the MAX, MIN, or P-P computation of
TLOG or CLOG. This setting is also applied to report generation.

Options Description
Over Computes by using the overflow data.
Skip Discards overflow data and continues the computation.

2-70

IM 04L55B01-01EN



2.9 Configuring Math Channels (/MT option)

PSUM overflow handling

Setup Item Selectable Range or Options Default Value
Over/Rotate Rotate, Over Rotate
Over/Rotate

Set the handling of instances when the pulse integration result exceeds the displayable
range of the math channel.

Options Description
Over Minimum value: When the value falls below the minimum value, set the result to
-9999999 overflow and stop the computation.

(Computed result: -OVER)
Maximum value:  When the value falls below the minimum value, set the result to

99999999 overflow and stop the computation.
(Computed result: +OVER)
Rotate Minimum value: 0 When the value falls below the minimum value, continue the

computation by assuming the value of the next count to be the
maximum value.
Maximum value:  When the value exceeds the maximum value, continue the
99999999 computation by assuming the value of the next count to be the
minimum value.

29.2 Setting Expressions
Math Channel Range
GM10-1: A001 to A100

GM10-2: A001 to A200
* Release number 3 and later

Web application: Config. tab > Math channel settings > Channel range (display example:
A001-A020) > Calculation expression
Hardware configurator: Math channel settings > Channel range (display example:

A001-A020) > Calculation expression

Math range

Setup Item Selectable Range or Options Default Value
On/Off Off/On Off
Calculation expression” Character string (up to 120 characters) 0001

Decimal place’ 0/1/2/3/4/5 2

Span Lower’ —9999999 to 99999999 0.00

Span Upper’ —-9999999 to 99999999 100.00

Unit” —

Character string (up to 6 characters, Bﬂﬂﬂ

* You can set this when On/Off is set to On.

On/Off

Set the channels that you want to use to On.

Computation is performed every scan interval, starting with the smallest channel number.
Example: If you specify AO02=A001+A003, the value of the previous scan interval is used for
A003.

Calculation expression

Set the expression.

In computations, measured values are handled as values without units. For example, if the
measured data from channel 0001 is 20 mV and the measured data from channel 0002 is 20
V, the computed result of 0001 + 0002 is 40.

Note

Not all characters may be displayed due to space constraints.
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Data That Can Be Used in Expressions
You can use the data shown below in expressions.

Data

Notation

Description

I/O channel data

0001 or the like

Specify channel numbers.

Math channel data’

AQ01 or the like

Specify channel numbers.

Constant K001 to K100 Values.
Variable constant* WO001 to W100 Values.
Integer data Z000 to Z999 Integers.

Logic math data* ®

LMO1 to LM50

Specify with a logic math number.

Communication channel data?

GM10-1: CO01 to C300

GM10-2: C001 to C500

Specify communication channel
numbers.

Communication channel raw GM10-1: RC001 to RC300
GM10-2: RC001 to RC500

data?®

(release number 3 and later)

Specify communication channel numbers
(see “Handling of Math Channel Data
(Difference between Cxxx and RCxxx)").

Internal switch status

S001 to S100

1o0r0.

Flag

FO1 to F20

1 or 0. Use the event action function to
set the flag (for details, see ’page 2-135
in section 2.20, “Configuring the Event
Action Function”).

Recording status

GM10-1: REC01 to REC06°
GM10-2: REC01 to REC123

Recording (1), not recording (0).

If the multi-batch function (release
number 3 and later, /BT option) is not

in use, “REC01” shows the recording
(memory sampling) status. If the multi-
batch function is in use, “REC01” to
“REC12” show the recording (memory
sampling) status of each batch group.
Recording status of invalid batch groups
is 0.

A WON =

The /MT option is required.
The /MC option is required.
RECO02 to REC12 are available in release number 3 and later.
Release number 4 and later

Can be used only for logic math.

Only the types of data with v" marks in the table below can be used in TLOG, CLOG, and

PRE.

Data 1/0 Math Communication Constant/ Internal Flag |Recording| Integer
Comp. channel | channel channel Variable switch status data
Type constant
TLOG v v v v
TLOG.PSUM v’
CLOG v v v
PRE v v v v
Other v v v v v v v v
computations

Bad examples: TLOG.SUM(S01), CLOG.AVE(0001.0002.K01), PRE(S01)

*

Decimal Place

Set the decimal place for span lower and span upper.

GX90XP pulse input module only

Span Lower, Span Upper

Set the measurement range.
The decimal place is determined by the Decimal place setting.

Unit

Set the unit of computed values.
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TLOG

Setup Item Selectable Range or Options Default Value
Timer type Timer, Match Time Timer Timer

Timer No. 1,2,3,4,5°6,77,8,9,710," 11,12’ 1

Sum scale Off, sec, min, hour Off

Reset Off, On Off

*

Release number 3 and later

Timer type
Set the timer type.

Timer No.
Set the number of the timer that you want to use.

Sum scale

Set the sum scale depending on the unit of measured values.
Set the sum scale when using sum computation (TLOG.SUM).
Example: If the unit of the measured value is “m3/min,” select min.
If you select Off, the measured data is summed as-is once per scan interval.

Reset

To reset the TLOG computed value at each interval, select On.

The figure below illustrates the reset operation of sum computation (TLOG.SUM).
Example: Result of the TLOG.SUM computation

When reset is On, the sum value is computed over each interval. When set to Off, the sum
value from computation start is computed.

Timer timeout 1 2 3
Reset Reset Reset

Reset: On

Reset: Off

Rolling average

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Interval* 1s, 2s, 3s, 4s, 5s, 6s, 10s, 12s, 15s, 20s, 30s, 10s

1min, 2min, 3min, 4min, 5min, 6,in, 10min,
12min, 15min, 20min, 30min, 1h

Number of samples’ 1 to 1500 1

*

You can set this when rolling average is On.

On/Off
Set this to On to perform rolling average.

Interval

Set the sampling interval for performing rolling average. The sampling interval takes on a
value that is an integer multiple of the scan interval. For example, if the sampling interval is
set to 5 s when the scan interval is 2 s, the actual sampling interval is 6 s.

Number of samples

Set the number of samples for performing rolling average.
The rolling average time is equal to the sampling interval x the number of samples.
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Nofte

» If the number of data points to be averaged has not reached the specified number of samples
immediately after computation is started, the average of the available data is computed.
» Computation error data is excluded from the rolling average computation.
» If the computed data goes outside the upper and lower limits, the data is handled according to
the Value on Overflow setting.
If set to Error or Skip, the computed data is not used in the rolling average.
If set to Limit, the computed data is clipped at the limit value, and the rolling average is
computed.
The limits are “+100000000” ignoring the decimal point. The decimal place is the same as
that of the span lower limit.

Explanation
TLOG Computation

TLOG computation determines the sum, maximum, minimum, average, or the difference
between the maximum and minimum of a specific channel for each interval determined by a
timer.

Computation Data Dropout

A computation data dropout occurs if the computation is not completed within the scan

interval.

* When a computation data dropout occurs, the computed data of the scan interval in which
the dropout occurred is set to the data immediately before the dropout.

 If computation data dropout occurs frequently, reduce the load on the CPU by reducing
the number of math channels or setting a longer scan interval.

* In report computation (integration, average) and TLOG (SUM, AVE), the most recent
value is summed for the number of computation data dropout occurrences.

* In pulse integration (TLOG.PSUM), integration is performed without being affected by
computation data dropouts.

Numeric Display and Recording

The range of displayed values of computed data is from —9999999 to 99999999 excluding
the decimal point. The decimal place corresponds to the decimal place of the lower limit
span of the math channel. On the numeric display, values are displayed if the computed
result is within the above range regardless of the upper and lower limits of span.
The following table indicates special displays.
Display/Recording Computed Data Status
+Over « +Display over: When a computed result exceeds 99999999
» +Computation over: When a value exceeds approximately 1.79E+308 in
the middle of the computation
* When a computation error* occurs (you can select +Over or —Over.)
—Over » —Display over: When a computed result is less than —9999999
» —Computation over: When a value is less than approximately —1.79E+308
in the middle of the computation
* When a computation error* occurs (you can select +Over or —Over.)

*

Computation error occurs when the following computation is carried out.
* /0, SQR(—X), or LOG(-X)

» If a channel number set to skip or Off is used in the equation

» If error data is used in the equation

Special Data Processing

This section explains the handling of special data in TLOG computation, CLOG computation,
and reports.
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Power Failure Operation (TLOG and Reports)

If a power failure occurs when the report function is enabled or in the middle of the TLOG
computation, the report operation and TLOG computation resume when the GM recovers
from the power failure. The operation varies depending on whether the GM recovers from
the power failure before or after the time to create a report or the TLOG interval timeout.

Time of Recovery Operation
After the time to create The report data is created immediately after the GM recovers. The
the data measured data up to when the power failure occurred is used to create

the report. When the time to create the next report data arrives, the data
after the recovery is used. The interval timer for TLOG data expires
immediately after the GM recovers.

Before the time to create After the GM recovers, report data is created at the normal time to create
the data the data.
The measured data excluding the power failure period is used to create
the report.
The interval timer for TLOG data expires after the GM recovers.

Error Data Handling (TLOG, CLOG, and Reports)

If an error occurs in the channel data, the error data is discarded, and the computation
continues.

If all the data are in error, an error results.

The following types of data are considered error data.

* Channels set to skip or Off.

» The measured result on an I/O channel is error (A/D converter failure, etc.).

* /O channel input is in a burnout condition.

* The computed result on a math channel is error.

Handling of Overflow Data

* Refers to over range on an I/O channel, computation overflow on a math channel, and over
range on a communication channel.

For TLOG, CLOG, and Reports
When the channel data is overflow data, the GM handles it as follows:
Computation Type Description
Average value or sum value Set the handling to Error, Skip, or Limit.
Error: Sets the computation result to computation error.
Skip: Discards overflow data and continues the computation.
Limit: Replaces overflow data with the limit value and continues the
computation.
Limit value:
Measurement channels: Upper or lower limit of the selectable range or
the scale upper or lower limit
Math channels, communication channels: Span upper or lower limit
Maximum, minimum, Set the handling to Over or Skip.
Maximum — minimum Over: Computes by using the overflow data.
Skip: Discards overflow data and continues the computation.

For Multiplication and Relation Computation EQ and NE

Computation Type Computation Computed Result

Multiplication 0*(+Over)
0*(=Over)
(+Over)*0
(=Over)*0

EQ. (+Over).EQ.(+Over)
(—Over).EQ.(—Over)

.NE. (+Over).NE.(+Over)
(—Over).NE.(=Over)

==l elele}e]
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Handling of Math Channel Data (Difference between Cxxx and RCxxx)
The differences in how computation on communication channels is handled are explained

below.

» Cxxx uses the measured results of communication input from a PC or the like (display
values of communication channel) in computation.
+ RCxxx uses communication input from a PC or the like (display values of communication
channel) directly in computation.

Communication channel/

display value

Communication
channel raw data

-Over -1.00E+50
+Over 1.00E+50
3.14159 Measurement 3.1415926
12566370 processing 1256637E+08
0.00000 1.380648E-23
0.00000 1.602177E-19

Acquired through C\

Communication :I
input PC or the like

/Acquired through RC

Value to use in the calculation processing
on the computation channel

CXXX RCxxx
-Over -1.00E+50
+QOver 1.00E+50
3.14159 3.1415926
12566370 1256637E+08
0.00000 1.380648E-23
0.00000 1.602177E-19

Measurement processing

Computation channel display value

Cxxx RCxxx
-Over -Over
+Over +Over

3.14159 3.14159
12566370 12566370
0.00000 0.00000
0.00000 0.00000

Computational Processing When the Measurement Mode Is Set to Dual

interval

+ Computational is performed at the scan interval of the measurement group set with the
master scan interval. If a channel in a measurement group using a scan interval different
from the master scan interval is used, it is indefinite as to which measured value of this

channel in time will be used for the difference calculation.

» Pulse integration (TLOG.PSUM) is performed only when the measured value of the
channel used in the calculation expression is updated. However, computation is
performed at the master scan interval.

Computational Processing When the Measurement Mode Is Set to High

Speed

Computation is performed at the scan interval, but computational processing is performed at

100 ms.
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2.9.3

Writing Expressions

Common Items

Follow the rules below when writing expressions.

* Use up to 120 characters to write expressions.

» The precedence of computing terms can be specified using parentheses.

» Specify channels in expressions using channel numbers.
Example: 0001, 0012, A001, C001

* The “0” in the top digit of I/O channel numbers (0101), math channel numbers (A001),
communication channel numbers (C010), constants (K), internal switch numbers (S),
flags (F), variable constants (W), integer data (Z), and recording status (REC) can be

omitted.

Examples: 101, A1, C10, K1, S1, F1, REC1, W1, Z1

» The data of the previous scan is used in the computation for its own channel number and
channel numbers greater than its own channel number in the expression.

» Write special computations (HOLD, RESET, and CARRY) and conditional expressions at
the beginning of expressions.

Order of Precedence in Computations
The order of precedence of computation in expressions is as follows:

Type

Computing Element

Function

ABS(), SQR(), LOG(), LN(), EXP(), TLOG.MAX(), TLOG.MIN(), TLOG.
AVE(), TLOG.SUM(), TLOG.P-P(), TLOG.PSUM(), CLOG.MAX(), CLOG.
MIN(), CLOG.AVE(), CLOG.SUM(), CLOG.P-P(), BIT, INT, SIN, COS,
CLOG.PAVE, CP.O2, CP.CO2

Special computation and
conditional expression

PRE, HOLD, RESET, CARRY, [a?b:c]

Power

*%

Logical negation

NOT

Multiplication and division

*, [, MOD

Addition and subtraction

+, —

Greater than and less than

.GT. (or >), .LT. (or <), .GE. (or >=), .LE. (or <=)

Equal and not equal

.EQ. (or =), .NE. (or <>)

Logical product

AND

Logical sum and exclusive
logical sum

OR, XOR
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Limitations

The following limitations exists in expressions.

Type

Limitation

TLOG computation

A computing element cannot be written inside the parentheses.
Only one TLOG computation can be specified in a single expression.

CLOG computation

The number of channels that can be written in the parentheses is up to 30
channels.

A computing element cannot be written inside the parentheses.

Only one CLOG computation can be specified in a single expression.

PRE A computing element cannot be written inside the parentheses.
HOLD(a):b Can only be written at the beginning of an expression.

Only one HOLD computation can be specified in a single expression.
RESET(a):b Can only be written at the beginning of an expression.

Only one RESET computation can be specified in a single expression.
CARRY(a):b Can only be written at the beginning of an expression.

Only one CARRY computation can be specified in a single expression.
Only TLOG.SUM can be written in b.

Conditional equation [a?b:c]

RESET, CARRY, or HOLD cannot be written to a, b, or c.
Other computing elements cannot be combined (example: [a?b:c]+0001)
However, conditional equations can be specified for a, b, and c.
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Basic Arithmetic
Expression Examples
+ Addition 0001+0002
(Determines the sum of the measured values of channels 0001 and 0002)
» Subtraction 0001-0002
(Determines the difference of the measured values of channels 0001 and 0002)
» Multiplication 0001*K003
(Multiplies constant KOO3 to the measured value of channel 0001)
+ Division 0001/K002
(Divides the measured value of channel 0001 by constant KO02)

Power and Other Computations
Expression Examples
+ Power 0001**0002
(Determines the measured value of channel 0001 to the power of the measured value of
channel 0002)
+ Square root SQR(0002)
(Determines the square root of the measured value of channel 0002)
* Absolute value ABS(0002)
(Determines the absolute value of the measured value of channel 0002)
»  Common logarithm LOG(0001)
(Determines the common logarithm (log10) of the measured value of channel 0001)
» Natural logarithm LN(0001)
(Determines the natural logarithm of the measured value of channel 0001)
» Exponent EXP(0001)
(Determines e to the power of the measured value of channel 0001)

Relational Computation
Expression Examples
0002.LT.0003, 0002<0003

If the measured value of channel 0002 is less than the measured value of channel 0003, the
computed result is 1.

Otherwise, the result is 0.

0002.GT.0003, 0002>0003

If the measured value of channel 0002 is greater than the measured value of channel 0003,
the computed result is 1.

Otherwise, the result is 0.

0002.EQ.0003, 0002=0003

If the measured value of channel 0002 is equal to the measured value of channel 0003, the
computed result is 1.

Otherwise, the result is 0.

0002.NE.0003, 0002<>0003

If the measured value of channel 0002 is not equal to the measured value of channel 0003,
the computed result is 1.

Otherwise, the result is 0.

0002.GE.0003, 0002>=0003

If the measured value of channel 0002 is greater than or equal to the measured value of
channel 0003, the computed result is 1. Otherwise, the result is 0.

0002.LE.0003, 0002<=0003

If the measured value of channel 0002 is less than or equal to the measured value of
channel 0003, the computed result is 1. Otherwise, the result is 0.
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Logical Computation

Checks whether the two data values, e1 and e2 (e1 only for NOT), are zeros or non-zeros,
and computes according to the conditions.

AND

Logical product
(Syntax)
(Condition)

(Explanation)

OR

Logical sum
(Syntax)
(Condition)

(Explanation)

XOR

Exclusive OR
(Syntax)
(Condition)

(Explanation)

NOT

Logical negation

(Syntax)
(Condition)
(Explanation)

e1ANDe2
If the two data values e1 and e2 are both non-zeros, the computed result is
1. Otherwise, it is 0.

e1=0,e2=0—e1ANDe2=0
e1#0,e2=0—e1ANDe2=0
e1=0,e2#0 —>e1ANDe2 =0
e1#0,e2#0 — e1ANDe2 =1

e10Re2

If the two data values e1 and e2 are both zeros, the computed result is 0.
Otherwise, it is 1.

e1=0,e2=0—-e10Re2=0

e1#0,e2=0—-e10Re2 =1

e1=0,e2#0 > e10Re2 =1

e1#0,e2#0 —e1ORe2=1

e1XORe2

If the two data values e1 and e2 are zero and non-zero or non-zero and
zero, the computed result is 1. Otherwise, it is 0.
e1=0,e2=0—e1XORe2=0

e1#0,e2=0— e1XORe2 =1

e1=0,e2#0 — e1XORe2 =1

e1#0,e2#0 — e1XORe2=0

NOTe1

The result is the inverse of the status of data e1 (zero or non-zero).
e1=0— NOTel1 =1

e1#0— NOTe1=0

Expression Example

0001-00020R0003.GT.0004
Determines the OR of the computed results of “0001-0002” and “0003.GT.0004".
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TLOG Computation

TLOG computation determines the sum, maximum, minimum, average, or the difference
between the maximum and minimum of a specific channel for each interval determined by a
timer.

In the explanation below, an expression containing a computing element, an internal switch
(S), and a flag (F) cannot be written in e1. In addition, only one TLOG computation can be
specified in a single computing expression.

TLOG.MAX()

Maximize
(Syntax) TLOG.MAX(e1)
(Condition)  Determines the maximum value of channel e1.

TLOG.MIN()

Minimize

(Syntax) TLOG.MIN(e1)

(Condition)  Determines the minimum value of channel e1.
TLOG.AVE()

Average value
(Syntax) TLOG.AVE(e1)
(Condition) Determines the average value of channel e1.

TLOG.SUM()
Sum value
(Syntax) TLOG.SUM(e1)
(Condition)  Determines the sum of channel e1.*
* Only the input channels of GX90XP pulse input modules
TLOG.PSUM()

Sum value
(Syntax) TLOG.PSUM(e1)
(Condition) Determines the sum of channel e1.

TLOG.P-P()

Maximum — minimum value
(Syntax) TLOG.P-P(e1)
(Condition)  Determines the maximum - minimum value of channel e1.

Expression Example
TLOG.MAX(0001)+K001*SQR(0002)

Examples of Equations That Are Not Allowed
TLOG.AVE(0001)+TLOG.AVE(0002)
Reason: TLOG appears twice in one equation.

TLOG.AVE(ABS(0001))
Reason: A computing element is used inside the parentheses.
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CLOG Computation

Only data of I/O channels, math channels, and communication channels can be used in
CLOG computations. Up to 30 channels can be written in the parentheses.

In the explanation below, an expression containing a computing element cannot be written
to e1, etc. In addition, only one CLOG computation can be specified in a single computing
expression.

CLOG.SUM( )

Sum value

(Syntax) CLOG.SUM(e1.e2.e4-e6)

(Condition) Determines the sum of the data of channels e1, e2, e4, €5, and e6 that are
measured at the same time.

CLOG.MAX()

Maximize

(Syntax) CLOG.MAX(e1.e2.e4-e6)

(Condition)  Determines the maximum value among the data of channels e1, e2, e4, €5,
and e6 that are measured at the same time.

CLOG.MIN()

Minimize

(Syntax) CLOG.MIN(e1.e2.e5.e7)

(Condition) Determines the minimum value among the data of channels e1, e2, 5, and
e7 that are measured at the same time.

CLOG.AVE()

Average value

(Syntax) CLOG.AVE(e1-e6)

(Condition) Determines the average value among the data of channels e1 to e6 that are
measured at the same time.

CLOG.P-P()

Maximum — minimum value

(Syntax) CLOG.P-P(e1.e2.e5.e7)

(Condition) Determines the difference between the maximum and minimum values among
the data of channels e1, e2, €5, and e7 that are measured at the same time.

CLOG.PAVE( ) (Release number 4 and later)

Average

(Syntax) CLOG.PAVE(e1.e2.e3.e4.e5-e7)

(Condition) Determines the average value by excluding input that falls outside a given
width from the pattern (SP) during program operation. For e1 to e4 only,
constants and variable constants can be used.

el: Calculation method switch flag (decimals rounded, computed as
CLOG.AVE if zero)

e2: Loop number (decimals truncated)

e3: Effective width for ramp

e4: Effective width for soak

e5to e7: Channels for calculating the average

Expression Example

CLOG.MAX(0001.0002.A004-A006)+K001*SQR(0002)

CLOG.PAVE(W001.K001.K002.K003.0207.0208)

» During periods in which measured values are unstable such as during startup, W001
is set to 0, and the average of all input values is determined. During period in which
measured values are stable, W001 is set to 1, and the average is determined from the
input values within the effective width.

Examples of Equations That Are Not Allowed

CLOG.AVE(0001.0003.0005)+CLOG.AVE(0002.0004.0006)

Reason: CLOG appears twice in one equation.

CLOG.AVE(001.ABS(001))
Reason: A computing element is used inside the parentheses.
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Special Computations

PRE()
(Syntax) PRE(e1)
(Condition) Determines the previous value of e1.
HOLD(a):b
(Syntax) HOLD(a):b
(Condition) When a is zero, b is carried out to derive the computed value. Otherwise, the
previous computed value is held.
Expression Example

Under normal conditions, TLOG.SUM(0001) is carried out to derive the computed value.
When [0001] exceeds K01, the previous computed value is held.

HOLD(0001.GT.K001):TLOG.SUM(0001)

K001

RESET(a):b
(Syntax) RESET(a):b
(Condition) When a is zero, b is carried out to derive the computed value. Otherwise,
the previous computed value of b is reset, and b is carried out to derive the
computed value.
Expression Example
Under normal conditions, TLOG.SUM(0001) is carried out to derive the computed value.
When [A001] exceeds K01, the previous computed value is reset, and TLOG.SUM(0001)
is carried out.

RESET(A001.GT.K001):TLOG.SUM(0001)

K001

CARRY(a):b

(Syntax) CARRY(a):b

(Condition)  Only TLOG.SUM can be specified for b. If the computed value X of b is
less than a, the computed result is X. If X is greater than or equal to a, the
computed result is the excess (X — a).

(Explanation) When a value such as the flow rate is summed and the threshold value is
reached or exceeded, the sum value is reset while carrying over the amount
that exceeded the threshold value.

Expression Example
Expression that sums the values of channel 0001 and resets the value when it reaches or
exceeds 10000.

K001=10000
CARRY(K001): TLOG.SUM(0001)

K001 B

Examples of Equations That Are Not Allowed
0002+HOLD(K001):TLOS.SUM(0001)
Reason: HOLD is not at the beginning of the expression.

RESET(A001.GT.K001):TLOG.SUM(0001)+RESET(A001.GT.K001):0002
Reason: RESET appears twice in one equation.
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Conditional Expression

[a?b:c]

(Syntax) [0001.GT.K001?0002:0003]

(Condition)  If the measured value of channel 0001 is greater than constant K001, the
computed result is the measured value of channel 0002. Otherwise, the
computed result is the measured value of channel 0003.

Examples of Equations That Are Not Allowed

[0001.GT.K001?0002:0003]*K002
Reason: Used in combination with another computing element.

Nested Conditional Expressions

A conditional expression can be written to Expression1, Expression2, and Expression3 in the
equation [Expression1?Expression2:Expression3]. For example, the following expression

is allowed: [Equation1?[Equation2-1?Equation2-2:Equation2-3]:[Equation3- 1?Equation3-
2:Equation3-3]].

Expressions can be nested as long as the number of characters of the expression does not
exceed 120 characters.

Bit Operation

BIT

(Syntax) BIT.Bnn (0001)

(Condition) Assuming that the channel 0001 data (positive integer) is bit data, the nnth
(B0OO to B31) bit is output. If the target bit is 1, the computed result is 1. If
the target bit is 0, the computed result is 0.
The higher digit “0” in “Bnn” cannot be omitted.

(Explanation)  The status information (e.g., test information) of a lower-level device can be
extracted via Modbus communication and processed using bit operation.
The result can be used in alarms, event action, and so on.
If the value includes a decimal, the value is rounded to the nearest integer
before performing calculation.
If the input data is 0 or a negative number, the output value is 0.
If the input value is not a number (e.g., +Over or error), the computed result
is error. The error display varies depending on the Value on Error setting in
Math action settings.
If computation is performed on a communication channel (maximum data
value: 99999999), the valid bit specification is up to B26.
Example when the data value is 3 (0000 0000 0000 0000 0000 0000 0000
0011)
For BO1
BIT.BO1(C001) = 1
For BO2
BIT.B0O2(C001) =0

Integer Extraction Operation

INT

(Syntax) INT (0001)
(Condition) Determines the maximum integer that does not exceed the channel 0001 data
value. If the channel 0001 data value is 123.45, the computed result is 123.
(Explanation) Operation example
When channel 0001 is 4.3
INT (0001) =4.0
When channel 0001 is 5.5
INT (0001) =5.0
When channel 0001 is -2.2
INT (0001) =-3.0
When channel 0001 is -3.8
INT (0001) =-4.0
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Remainder Extraction Operation
MOD

(Syntax) 0001.MOD.K001
(Condition) Determines the remainder when channel 0001 is divided by constant KOO1.
(Explanation) Operation example
When channel 0001 is 10 and channel KOO1 is 3
0001 .MOD. K001 =1
When channel 0001 is 7.5 and channel K001 is -2
0001 .MOD. K001 =-0.5
When channel 0001 is -6 and channel K001 is 2.5
0001 .MOD. K001 =1.5
When channel 0001 is -8.5 and channel K001 is -4.5
0001 .MOD. K001 =-4.0

Trigonometric Functions
SIN
(Syntax) SIN (0001)
(Condition) Determines the sine value assuming the channel 0001 data value to be an
angle in degrees.
Ccos

(Syntax) COS (0001)
(Condition) Determines the cosine value assuming the channel 0001 data value to be an
angle in degrees.

Note

If the input data to a trigonometric function is in radians, you can use the following equation to
convert into degrees.
(degrees) [°] = (radians) [rad] x 180 / Pi

CP Calculation (Release number 4 and later)
CP.02

(Syntax) CP.O2 (e1.e2.e3)

(Condition)  e1: Furnace temperature (727.7°C to 1500.0°C)
e2: CO partial pressure (0 vol% to 100 vol%)
e3: Zirconia O2 sensor electromotive force (0 V to 2 V)

(Explanation) Determines the CP value [wt%] from the zirconia O2 sensor electromotive
force, CO partial pressure, and furnace temperature. If a value outside the
range is input in e1 to e3, the calculated result will be 2.00000.

CP.CO2

(Syntax) CP.CO2 (e1.e2.e3)

(Condition)  e1: Furnace temperature (727.7°C to 1500.0°C)
e2: CO partial pressure (0 vol% to 100 vol%)
e3: CO2 partial pressure (0 vol% to 100 vol%)

(Explanation) Determines the CP value [wt%] from the O2 partial pressure, CO partial
pressure, and furnace temperature. If a value outside the range is input in e1
to e3, the calculated result will be 2.00000.
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294

Setting Alarms

Web application: Config. tab > Math channel settings > Channel range (display example:
A001-A020) > Alarm
Hardware configurator: Setting tab > Math channel settings > Channel range (display
example: AO01-A020) > Alarm

Level 1, Level 2, Level 3, Level 4

Setup Item Selectable Range or Options Default Value

On/Off Off, On Off

Type' H: High limit, L: Low limit, T: Delay high limit, t: ~ H: High limit
Delay low limit

Value' —9999999 to 99999999 0.00

Hystere?is“ 3 Numeric value (0 to 100000) 0.00

Logging Off, On On

Output type' Off, Relay, Internal switch Off

Output No.? DO channel or internal switch —

1 You can set this when On/Off is set to On.
2 You can set this when Output type is not set to Off.
3 You can set this when the type is set to H:High limit or L:Low limit.

On/Off
To use an alarm level (1 to 4), set this to On.

Type

Set the alarm type.

P For details, see page 2-33 in section 2.3.2, “Setting Alarms”.
Value

Set the alarm value for the specified alarm type.
Options Value

H, L Within —9999999 to 99999999
excluding the decimal point.
Tt Same as Hand L
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2.9.5

Hysteresis
Set this to establish an offset between the value used to activate and release alarms.

Logging

Set this On to display an alarm (notify you) when an alarm occurs. If set to Off, when an
alarm occurs, the GM outputs signals to alarm output DO channels or internal switches but
does not display the alarm. Alarms are also not recorded in the alarm summary.

Output type
Set the alarm output destination type.

Output No.
Set the number of the DO channel or internal switch to output alarms to.

Alarm delay

Setup Item Selectable Range or Options Default Value
Hour 0to24 0

Minute 0to 59 0

Second 0to 59 10

Hour, Minute, and Second
Set the alarm delay value. These values are valid when the delay high limit or delay low limit
is in use.

Setting the Display

Web application: Config. tab > Math channel settings > Channel range (display example:
A001-A020) > Display settings
Hardware configurator: Math channel settings > Channel range (display example:
A001-A020) > Display settings

Tag

Setup Item Selectable Range or Options Default Value
Characters Character string (up to 32 characters, EEE!I]

No. Character string (up to 16 characters, EEEI] -
Characters

Set the tag.

Not all characters may be displayed due to space constraints.

No.

Set the tag number.
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Color
Setup Item Selectable Range or Options Default Value
Color 24 colors (red, green, blue, blue violet, brown, —
orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
Color

Set channel display colors. The colors apply to the trend display and bar graph display.

P For instructions on how to set the user-defined color, see “Operation Example 2" on page
2-14.

Zone

Setup Item Selectable Range or Options Default Value
Lower 0 to 95% 0

Upper 510 100 % 100

Lower and Upper

Set these values when you want to divide the waveform displays of channels into

separate zones so that waveforms do not overlap. Set the Lower and Upper positions as
percentages of the maximum display width. Set Lower to a value less than Upper, and set
the zone width (Upper — Lower) to be 5% or greater.

P For display examples, see page 2-37 in section 2.3.3, “Setting the Display”.

Bar graph
Setup Item Selectable Range or Options Default Value
Base position Lower, Center, Upper Lower

Base position

Set the bar graph base position.
This setting is applied on the bar graph display.

P For bar graph display examples, see page 2-37 in section 2.3.3, “Setting the Display”.

2-88

IM 04L55B01-01EN



2.9 Configuring Math Channels (/MT option)

Color scale band

Setup Item Selectable Range or Options Default Value
Band area Off, In, Out Off
Color 24 colors (red, green, blue, blue violet, brown,

orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)

Display position Lower Span Lower to Span Upper 0.00
Display position Upper Span Lower to Span Upper 1.00
Band area

Displays a specified section of the measurement range using a color band on the scale. This
setting is shared with the bar graph display.

Options Description

Off Disables the function.

In Displays the area inside using the color band.
Out Displays the area outside using the color band.
Color

Set the display color.
P For instructions on how to set the user-defined color, see “Operation Example 2” on page
2-14.

Display position Lower and Display position Upper
Set the display position. Set a value within the span or scale range.

P For color band display examples, see page 2-37 in section 2.3.3, “Setting the Display”.

Alarm point mark

Setup Item Selectable Range or Options Default Value
Indicate on scale Off, On On

Mark kind Alarm, Fixed Alarm

Alarm 1 color to Alarm 4 color’ 24 colors (red, green, blue, blue violet, brown,

orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)

*

You can set this when the Mark kind is set to Fixed.

Indicate on scale

Set this to On to display alarm point marks on the scale. Set this to Off to not display them.
This setting is shared with the bar graph display.

Mark kind

Options Description Mark Shape

Alarm Displayed normally in green. Displayed in the specified color g , @l
when an alarm occurs.

Fixed Displayed with a fixed color. 4

Alarm 1 color to Alarm 4 color
When Mark kind is set to Fixed, set the display colors of point marks for alarm levels 1 to 4.
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29.6 Setting Constants to Use in Computation

Web application: Config. tab > Math channel settings > Constant
Hardware configurator: Math channel settings > Constant

Number of constant
Displays a range of constant numbers (K001 to K100).

Constant
Setup Item Selectable Range or Options Default Value
K001 to K100 —9.999999E+29 to 9.999999E+29 0

—9.9999999E+29 to —1.0000000E-30, 0,
1.0000000E—-30 to 9.9999999E+29

K001 to K100

Set the constant. The number of significant digits of a constant is eight. When specifying a
constant using exponential notation, set the mantissa using up to 8 digits and the exponent
using up to 2 digits. The constants in the range specified by Number of constant are
displayed.

29.7 Setting Variable Constants to Use in Computation
Variable constants are constants that can be varied even when computation or recording is
in progress. They can be used for math and logic math.
You can vary variable constants on the setting screen or tuning screen (when the PID
control module is installed).

Web application: Config. tab > Math channel settings > Variable constant
Configurator: Math channel settings > Variable constant

Number of constant
Displays a range of constant numbers (W001 to W100) to be set (in units of 10 numbers).

Value
Setup Item Selectable Range or Options Default Value
WO001 to W100 —9.999999E+29 to 9.999999E+29 0

—9.9999999E+29 to —1.0000000E-30, O,
1.0000000E—-30 to 9.9999999E+29

W001 to W100

Set the constant. The number of significant digits of a constant is eight. When specifying a
constant using exponential notation, set the mantissa using up to 8 digits and the exponent
using up to 2 digits. The constants in the range specified by Number of constant are
displayed.

Note

When advance security is enabled, variable constants cannot be varied when recording is in
progress.
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Set the logic math operation. Logic math is a function that outputs calculated results as 0 or
1 to relays (DOs) or internal switches.

2.10.1 Logic Math Number, Output Destination, Calculation expressions

Web application: Config. tab > Logic math settings
Hardware configurator: Logic math settings

Logic math number
Up to 50 numbers can be set. Shows the number (LM01 to LM50) to assign logic math to.

WD 8y} Bulnbyuo) ﬂ

Output

Setup Item Selectable Range or Options Default Value
Type Off, Relay,1 Internal switch2 Off

Number DO channel or internal switch

1 You can set this when the range type of the DO channel is set to Manual.
2 You can set this when the internal switch type is set to Manual.

Type
Select the output of the logic math number to use.
Number

Select the output number of the calculated result. You can only select internal switch
numbers, relay (DO) channels, or PID control module’s DO with the type set to manual.

Expression

Type Computing Element

Auxiliary operation +, -

Basic arithmetic + -5

Relational operation .GT,, .GE,, .LT, .LE., .EQ., .NE,, >, >=, <, <= = <>
Logical operation AND, OR, NOT, XOR

Conditional operation [expression 1 ? expression 2 : expression 3]

Bit operation BIT.Bnn()

Up to 120 characters can be entered in a calculation expression.

Data That Can Be Used in Expressions
P See page 2-71 in section 2.9.2, “Setting Expressions”.

Nofte

You cannot change the calculation expression while recording is in progress.
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The internal switch or relay output is 0 when the calculated result of logic math is as follows
(or 1 otherwise).

* When the calculated result is greater than —0.5 and less than 0.5

* When the calculated result is in error

Operation Interval

Computation and updating of the output operate at the scan interval. However, if the scan
interval is less than 100 ms, it runs at 100 ms.

If the measurement mode is set to dual interval, logic math runs according to the master
scan interval.

Starting

Operation starts when the logic math setting is changed to a value other than off. It is not
affected by the starting and stopping of math, recording or control.

About the Logic Math Data (LM)

Logic math data is used when you want the result of a logic math operation to be reflected
in the operation of another logic math number in the same period. The function returns a

1 when the logic math operation outputs a 1 and 0 when the operation outputs a 0. The
function also returns a 0 when the output type of the specified logic math number is set to
Off.

The data cannot be used in the calculation expression of a math channel.

LM values are retained only during the same scan interval.

Operating Conditions

The relay (DO channel) values used in logic math are displayed values (values that reflect
energized or de-energized).

Logic math is applied to the internal switches and relays (DOs) after the next interval. If you
want to reflect the results of logic math within the same interval, use logic math data (LM).

Example: Differences in the logic math results depending on the calculation expression

Logic math Output Expression
number Output type Output No. Setting 1 Setting 2
Settings LMO1 Internal switch 1 WO001 WO001
LMO02 Internal switch 2 S001 LMO1
LMO03 Internal switch 3 S002 LM02
Results First interval Internal switch 1 1 1
Internal switch 2 0 1
Internal switch 3 0 1
Second interval Internal switch 1 1 1
Internal switch 2 1 1
Internal switch 3 0 1
Third interval Internal switch 1 1 1
Internal switch 2 1 1
Internal switch 3 1 1
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If multiple logic math operations set the same output, the result of the logic math with the
largest logic math number is reflected. However, for the logic math data (LM), the calculated
result of that number is reflected.

Example: When multiple logic math operations specify the same output
Settings
Logic math 1 (LMO1)
Output type: Internal switch
Output No.: 1
Calculation expression: W001 (WO001 is set to 1)

Logic math 2 (LM02)
Output type: Internal switch
Output No.: 1
Calculation expression: W002 (W002 is set to 0)

Values after calculation
Internal switch 1 =0
LMO1=1
LM02=0
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Set the display conditions.

2111 Setting the Trend Interval

This setting is not available when the measurement mode is High speed and Dual interval.

Web application: Config. tab > Display settings > Trend interval
Hardware configurator: Display settings > Trend interval

Setup Item Selectable Range or Options Default Value
Trend interval [/div] (recording 5s (100ms),% 3 10s (200ms),% 2 15s (500ms),>  1min (2s)
interval)' 30s (1s), 1min (2s), 2min (4s), 5min (10s), 10min

(20s), 15min (30s), 20min (40s), 30min (1min),

1h (2min), 2h (4min), 4h (8min), 10h (20min)

1min (2s)
1 Does not appear if the recording mode is set to Event in basic settings under recording settings
2 Cannot be specified if an electromagnetic relay type module is in use (configured).
3 Cannot be specified if a low withstand voltage relay type module is in use (configured).

Trend interval [/div]
Set the trend interval.

Relationship between the Scan Interval and Trend Interval
The shortest trend interval that you can specify varies depending on the scan interval.

Scan Interval Shortest Trend Interval
100 ms 5s

200 ms 10s

500 ms 15s

1s 30s

2s 1 min

5s 5 min

Explanation

If the recording mode is set to Event, the trend interval depends on the recording interval of
event data.
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211.2 Setting Display Groups

Assign channels and set the group name for each display group. Set lines at specified

positions in the waveform display range on the Trend display.

P If you want to use the multi-batch function (/BT option), see the multi-batch function
manual (IM 04L51B01-03EN).

Web application: Config. tab > Display settings > Group settings > Group No. (display
example: 1-20)
Hardware configurator: Display settings > Group settings > Group No. (display

example: 1-20)
Group number

Select the target group number.
GM10-1: 50, GM10-2: 60

Group settings

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Group name Character string (up to 16 characters, Eﬂﬂn _

Scan group* 1/2 1

Channel set Up to 20 channels —

*

You can set this when the measurement mode is set to Dual interval.

On/Off
Set this to On to use the target group number.

Group name
Set the group name.

Scan Group

When the measurement mode is set to dual interval, set the measurement group number to
assign to the group.

Channel set

Select from Al channels, DI channels, DO channels, math channels (/MT option), and
communication channels (/MC option).
» In the Channel set dialog box, you can drag channels to change the displayed order of
the channels in the group. The order is applied on the monitor display.
P For the procedure, see “Operation Example 3” on page 2-15.

Trip line 1to 4

Set lines at specified positions in the waveform display range on the Trend display.

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Position 01to 100 % 50
Color 24 colors (red, green, blue, blue violet, brown, —

orange, yellow-green, light blue, violet, gray,
lime, cyan, dark blue, yellow, light gray, purple,
black, pink, light brown, light green, dark gray,
olive, dark cyan, and spring green) and a user-
defined color (1 color)
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On/Off

Set this to On to display trip lines.

Position

Set the display position in the range of 0 to 100% of the display width.

Color

Set the display color.

211.3 Setting Messages

Web application: Config. tab > Display settings > Message settings
Hardware configurator: Display settings > Message settings

Message number

Displays the message number (1 to 100) to be set.

Message

Setup Item

Selectable Range or Options Default Value

Message 1 to 100

Character string (up to 32 characters, [Ala#[1])

Message 1 to 100

Assign a message to the message number.

Writing Messages

You can recall preset messages and write them. With free messages, you can set
messages when you need to write them.

For the procedure, see “Writing Messages” on page 3-15.

2114 Setting Trend Display Conditions

Web application: Config. tab > Display settings > Trend settings

Hardware configurator: Display settings > Trend settings

Message

Setup Item Selectable Range or Options Default Value

Power-fail message Off, On Off

Power-fail message

Set this to On to write power-fail messages.

When the GM recovers from a power failure, a message is written.

Options Description

On Automatically writes the message when the GM recovers from a power failure.
Example message:
“18:20:06 Power-fail message 2012/12/18 18:19:53”
Time of recovery Time of power failure

Off Disables the feature.
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211.5

Turning the Operation from the Monitor Displays On and Off

Web application: Config. tab > Display settings > Screen display settings
Hardware configurator: Display settings > Screen display settings

Changing each value from monitoring

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
On/Off

Set this to On to enable users to change alarm values, perform alarm ACK (when individual

alarm ACK is enabled), and control DO or AO from the monitor displays (trend, digital, bar

graph, and overview)

» For the procedure, see page 3-9 in section 3.1.2, “Monitoring the GM Data and
Controlling the GM from the Monitor Screen”.
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A/D integrate, etc.)

Set the scan interval, A/D integrate, measurement groups, etc.

2121 Setting the Scan Interval

When the measurement mode is set to Dual interval, see page 2-112 in section 2.14,
“Configuring the Dual Interval Settings (Release number 4 and later)”.

Web application: Config. tab > Measurement settings > Scan interval
Hardware configurator: Measurement settings > Scan interval

Scan interval
Setup Item Selectable Range or Options Default Value

Scan interval 1ms,* 2ms,* 5ms,* 10ms* 20ms,* 50ms,* 1s?
100ms," 3 200ms," 3 500ms," 1s, 2s, 5s

1 Cannot be specified if an electromagnetic relay type analog input module is in use (configured).
2 2 s if an electromagnetic relay type analog input module is in use.
3 Cannot be specified if a low withstand voltage relay type analog input module is in use

(configured).
4 You can set this when the measurement mode is High speed.

Scan interval

Set the scan interval. The scan intervals that you can set are displayed depending on the
installed modules.

When the measurement mode is High speed and the scan interval is 1 ms or 2 ms, the
following limitations apply to the number of valid channels of high-speed universal type.

Scan interval Channel limitations*
1ms All channels except channel 1 of each module are set to Skip.
2ms Channels 3 and 4 of each module are set to Skip.

* Channels set to skip as a result of changing the scan interval are not changed from display
group channel settings or recording channel settings.

2-98 IM 04L55B01-01EN



2.12 Setting Measurement Conditions (Scan interval, A/D integrate, etc.)

2.12.2

2123

Setting the Over-range Detection Method

Web application: Config. tab > Measurement settings > Over-range
Hardware configurator: Measurement settings > Over-range

Over-range
Setup Item Selectable Range or Options Default Value
Value on over-range Free, Over Over

Value on over-range

Set how to detect over-range values on linearly scaled or square-rooted I/O channels.
In either case, +over range occurs if the value excluding the decimal point exceeds 99999
and —over range if it falls below —999999.

Options Description

Free The value is set to —over range if the value is less than —5% of the measurable
span range and +over range if the value is greater than 105%.

Over The value is set to —over range if the value is less than —5% of the span setting

(Linear scaling or , Square root span) and +over range if the value is greater than
105%. They are displayed as —Over and +Over.

Example: If the linear scaling scale is 0.0 to 200.0, a value less than —10.0
results in a —over range, and a value greater than 210.0 results in a +over range.

Setting the Operation Mode of a Module

Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings

Al Modules
Operation mode
Setup Item Selectable Range or Options Default Value
Operation mode Al modules other than 2ch Only, Low noise mode; 10ch Normal mode
those below 10ch Normal mode
4-wire RTD/resistor type 2ch mode (low noise), 6ch mode (normal)
6¢ch mode (normal)
Electromagnetic relay Fixed to 10ch mode 10ch mode

type, low withstand
voltage relay type
High-speed universal Cannot be set. —

Operation mode

Set the operation mode to use. For details on the operation modes, see the explanation.
DI Modules or DI/DO Modules

Operation mode

Setup Item Selectable Range or Options Default Value
Operation mode Remote, Normal Normal

Operation mode
Set the operation mode to use. For details on the operation modes, see the explanation.
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Explanation
2ch Mode and 6ch/10ch Mode (Al modules)

In 10ch mode, measurement is possible on CH1 to CH10.

In 6¢ch mode, measurement is possible on CH1 to CH6.

In 2ch mode, measurement is possible only on CH1 and CH2. (CH3 and higher channels
are fixed to Skip.)

In 6¢ch/10ch mode, when the scan interval is set to 100 ms or 200 ms, the A/D integration
time is fixed at 1.67 ms. This prevents power frequency noise from being eliminated, causing
measured values to wobble (especially for temperature). In 2ch mode, when the scan
interval is 100 ms or 200 ms, the A/D integration time is 16.67 ms or 20 ms. This allows
power frequency noise to be eliminated.

Note that the selectable A/D integration times vary depending on the 2ch/6¢h/10ch mode
and scan interval settings.

Normal and Remote (DI modules)

Specify Remote to use the DI as a remote control input.

When there are multiple DI modules, only one of them can be set to Remote.

Remote can only be specified for a DI module or DI/DO module linked to the GM main unit.
For normal DI input, specify Normal.

When using Event action, set to Remote.

P For remote control using event action, see page 2-135 in section 2.20, “Configuring the
Event Action Function”.

Operation mode DI input

1
Normal o L= DI channel — |  Record |

Remote IL—| DI channel —|::
Remote control

| Event action setting |
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2124

Setting the A/D Integral Time (Other than high-speed Al or PID control
modules)

Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings

A/D integrate

Setup Item Selectable Range or Options Default Value
A/D integrate Auto, 50Hz, 60Hz, Common' Auto

1 You can specify Common when the scan interval is 500 ms or longer (1 s or longer for a low
withstand voltage relay type).

A/D integrate

Set the module’s A/D integration time. The available options appear depending on the scan

interval setting.

Options Description

Auto The GM automatically detects the power supply frequency and sets the A/D
integration time to 16.67 ms for 60 Hz and 20 ms for 50 Hz.
However, if the module operation mode is 10ch/6¢ch and the scan interval is 100
ms or 200 ms, the A/D integration time is fixed at 1.67 ms.

50Hz Sets the integration time to 20 ms.
60Hz Sets the integration time to 16.67 ms.
Common Sets the integration time to 16.67 ms, 20 ms, 36.67 ms, or 100 ms.

Integration time and scan interval by module

Scan interval

Type Integration time |10ch mode / |2ch mode
6¢ch mode
Universal 36.67ms 1s
Current (mA) input 100ms 2s or 5s

4-wire RTD/resistance
High withstand voltage

Electromagnetic relay 16.67ms/20ms 1s —
36.67ms 2s —
100ms 5s —

Low withstand voltage relay [36.67ms 2s —
100ms 5s —

Explanation

Integration Time of the A/D Converter

The GM uses an A/D converter to convert sampled analog signals to digital signals. The
power supply frequency noise can be effectively eliminated by setting the integration time of
the A/D converter to match the time period corresponding to one cycle of the power supply
or an integer multiple of one cycle.

Common (36.67 ms/100 ms) can specified to effectively eliminate power supply frequency
noise for both 50 Hz and 60 Hz.

IM 04L55B01-01EN
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2.12 Setting Measurement Conditions (Scan interval, A/D integrate, etc.)

2125

Setting the Noise Rejection (High-speed Al, PID control module) (Release
number 4 and later)

Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings

Noise rejection
Setup Item Selectable Range or Options Default Value

Noise rejection Auto, 50Hz, 60Hz, Common' 2

1 Common can be set when the scan interval is longer than 100 ms. For PID control modules,
this is fixed to Common.

2 Depends on the scan interval. Refer to the noise rejection that are available depending on the
scan interval.

Noise rejection

Set the noise rejection. The available options appear depending on the scan interval setting.
For PID control modules, this is fixed to Common.

Options Description

Auto The GM automatically detects the power supply frequency and rejects 50 Hz
noise for 50 Hz or 60 Hz noise for 60 Hz. However, noise is not rejected if the
scan interval is setto 1 ms, 2 ms, 5 ms, or 10 ms.

50Hz 50 Hz noise is rejected.
60Hz 60Hz noise is rejected.
Common 50 Hz and 60 Hz noise is rejected simultaneously.

Noise rejection that is available depending on the scan interval

. Noise rejection that is Default value Filter
Scan interval X
available
1ms Auto Auto None
2ms
5ms
10ms
20ms Auto Auto None
50Hz
60Hz
50ms Auto Auto 50 Hz or 60 Hz auto selection
50Hz 50Hz
60Hz 60Hz
100ms Common Common 50 Hz and 60 Hz simultaneous
200ms rejection
500ms
1s
2s
5s
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2.12.6 Setting the Burnout Criteria
Set the upper and lower limits for determining burnout for when the range type is set to GS
or GS (4-20mA).

Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings

Lower limit of burnout set (%), Upper limit of burnout set (%)

Setup Item Selectable Range or Options Default Value

Lower limit of burnout -20.0t0-5.0 % -10.0 (Al module)
-20.0 (PID module)

Upper limit of burnout 105.0 to 120.0 % 110.0 (Al module)

120.0 (PID module)

Lower Limit of Burnout

Set the lower limit for determining burnout.
Set as a percentage of the specified span width.

Upper Limit of Burnout

Set the upper limit for determining burnout.
Set as a percentage of the specified span width.

2.12.7 Setting the Chattering Filter for Pulse Input
You can set this filter on a DI module or DI/DO module when the GM10 (/MT option)
operation mode is set to Normal.
To set the chattering filter of a pulse input module, use the pulse input channel settings.
P See page 2-52 in section 2.5.1, “Setting the Range”.

Web application: Config. tab > Measurement settings > Module operation settings
Hardware configurator: Measurement settings > Module operation settings

Chattering filter for pulse input

Setup Item Selectable Range or Options Default Value
Chattering filter for pulse input On, Off On

Explanation

This filter prevents pulse count errors caused by chattering or noise. By default, the
chattering filter for pulse input is set to On. This is because the pulse input of DI modules
and DI/DO modules may be affected by noise. In normal situations, set the chattering filter
for pulse input to On.
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2.13 Setting Recording Conditions (Recording mode,
recording interval, saving interval)

Set the type of data to record (event or display data), the recording interval, and the interval
for saving measurement data files to an SD card.

When the measurement mode is Dual interval, the recording setting menu does not
appear. For details on recording conditions in this situation, see page 2-112 in section 2.14,
“Configuring the Dual Interval Settings (Release number 4 and later)”.

2.13.1 Setting the Type of Data to Record (Event or display data) and Recording
Conditions

Web application: Config. tab > Recording settings > Recording basic settings
Hardware configurator: Recording settings > Recording basic settings

Recording mode

Setup Item Selectable Range or Options Default Value

File type Display,? Display + Event,' 2 Event Event

1 This is not available when you are using the advanced security function (/AS option) or multi-
batch function (/BT option).
2 You cannot set this when the measurement mode is High speed or Dual interval.

File type
Set the type of data to record.
When the measurement mode is High speed or Dual interval, this is fixed to Event.

Setup Item Description

Display Records display data

Display + Event Records display and event data
Event Records event data

Event data’

Setup Item Selectable Range or Options Default Value
Recording interval 1ms,” 2ms,” 5ms,” 10ms,” 20ms,” 50ms,’ 1s®

100ms,* 200ms,* 500ms,* 1s, 2s, 5s, 10s, 15s,

20s, 30s, 1min, 2min, 5min, 10min, 15min, 20min,

30min
Recording mode Free, Single é, Repeat ® Free
Data length 2min, 5min, 10min, 20min, 30min, 1h, 2, h, 3h, 4h, 2
6h, 8h, 12h, 1day, 2day, 3day, 5day, 7day, 14day,
31day
Pre-trigger® 0%, 5%, 25%, 50%, 75%, 95%, 100% 0%
Trigger source operation® Off, On On

1 You can set this when the file type is set to Display + Event or Event.

The minimum effective data length based on the recording interval of event data and the
number of recording channels.

You can set this when the mode is not set to Free.

Cannot be specified if an electromagnetic relay type analog input module is in use (configured).
2 s if an electromagnetic relay type analog input module is in use.

This is not available when you are using the advanced security function (/AS option) or multi-
batch function (/BT option).

You can set this when the measurement mode is High speed or Dual interval.

oo w N

~
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2.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Recording Interval

Set the event data recording interval. You cannot choose a recording interval shorter than
the scan interval or a recording interval that is not an integer multiple of the scan interval.

Nofte

When the measurement mode is set to Normal
* The maximum number of channels that the GM can record varies depending on the recording
interval and file type.

Recording Interval GM10-1 GM10-2
Event Display + Event Event Display + Event
100 ms 100ch 100ch 500ch 100ch
200 ms 200ch 200ch 500ch 200ch
500 ms 500ch 500ch 1000ch 500ch
1 s or more 500ch 500ch 1000ch 1000ch

When the measurement mode is set to High speed or Dual interval
» There is a limit to the number of channels that can record at scan intervals shorter than 100
ms.
For limitations, see the limitations provided in the GM Data Acquisition System General
Specifications (GS 04L55B01-01EN).

Recording mode
Set the mode for recording event data.

Options Description

Free Records data at all times

Single Records data when the trigger condition is met
Repeat Records data every time the trigger condition is met
* Free

Recording starts when you start it and stops when you stop it.

/ /\t/_\r Jime

I I I i

File File File Adding data

Single
The GM enters the trigger-wait state when you start recording. After a trigger event

occurs, the GM will record data for the specified time (data length) and stop. From this
point, the GM will not record even if the trigger condition is met.

Trigger condition met

Time

File

Repeat

The GM enters the trigger-wait state when you start recording. After a trigger event
occurs, the GM will record data for the specified time (data length) and stop. Then, it
enters the trigger-wait state again and repeats recording for the specified time (data
length) every time the trigger condition is met. To stop recording event data, stop the
recording.

Trigger co?dition met Trigger condition met
/r/—/‘\/‘/\‘—’ Time
| | | | >
e —
File File
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2.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Data length

Set the size of recording data per file. Recording data is divided at the specified file size.
The selectable data lengths vary depending on the number of channels to record and the
Recording Interval setting.

Afile is also created in the following instances.
* When a file is created manually
*  When recording is stopped

» When file creation is executed with the event action function
» After recovering from a power failure

Recording Interval” 1 ms 2ms 5ms 10 ms 20 ms

Selectable range of data length 2 min to 10 min 2 min to 20 min 2minto 1 hour 5 minto2hours 5 minto4 hours
Recording Interval’ 50 ms 100 ms 200 ms 500 ms 1s

Selectable range of data length 10 minto 8 hours 10 minto 1days 10 minto2days 10 minto 3 days 10 minto 7 days
Recording Interval’ 2s 5s 10 s 15s 20s

Selectable range qf data length 10 minto 14 days 10 min to 31 days 10 min to 31 days 10 min to 31 days 10 min to 31 days
Recording Interval 30s 1 min 2 min 5 min 10 min
Selectable range qf data length 1 hourto 31 days 1 hourto31days 1 hourto31days 1 hourto 31days 1 hourto 31days
Recording Interval 15 min 20 min 30 min

Selectable range of data length 1 hour to 31 days

1 hour to 31 days

1 hour to 31 days

*

You cannot choose a recording interval that is shorter than the scan interval.
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2.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Pre-trigger
Set the range of data to record before the trigger point. Set this value as a percentage of the
data length. If you do not want to record data before the trigger point, set this to 0%.
Pre-trigger enables you to record data before an event, such as an alarm.

Trigger condition met

¥
M_\
/ ‘ Time
| .
I
|

»

Data after the trigger :

Data before the trigger ——I

Trigger source operation
Select On to apply triggers through the User function key of the event action function.

Nofte

* The event trigger can be used from the Web Page.
P See “Triggering the Starting of Event Data Recording” on page 3-6
*  When you start recording, recording will start if the trigger condition is met.

Display Data, Trend Waveform

Setup Item Selectable Range or Options Default Value
Saving interval’ 10min, 20min, 30min, 1h, 2, h, 3h, 4h, 6h, 8h, 2
12h, 1day, 2day, 3day, 5day, 7day, 14day, 31day
1 You cannot set this when the file type is set to Event.

2 The minimum effective saving interval based on the trend interval of display data and the
number of recording channels.

Note

*  The maximum number of channels that the GM can record varies depending on the trend
interval and file type.

Trend Interval GM10-1 GM10-2

(Unit: /div) Display Display + Event Display Display + Event
5s 100ch 100ch 200ch 100ch

10s 200ch 200ch 500ch 200ch

15s 500ch 500ch 1000ch 500ch

30s or more 500ch 500ch 1000ch 1000ch

Saving interval

Set the size of recording data per file. Recording data is divided at the specified file size.
The options vary depending on the number of channels to record and the Saving interval
setting.

The divided files can be connected with the universal viewer. However, you can not connect
files that have stopped recording.

_ Saving interval

__/— Time

File File File Adding data

Afile is also created in the following instances.

* When a file is created manually

*  When recording is stopped

» When file creation is executed with the event action function
 After recovering from a power failure
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2.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Trend Interval and Display Data Recording Interval

Trend Interval’ 53 10's 15s 30s 1 min
Recording interval 100 ms 200 ms 500 ms 1s 2s
Selectable range of file 10 minto 12 10 minto 1 10 minto 3 10 minto7 10 min to 14
save interval hours days days days days

Trend Interval® 2 min 5 min 10 min 15 min 20 min
Recording interval 4s 10s 20s 30s 40s
Selectable range of file 10minto 14 10minto 31 10minto 31 10 minto 31 1 hour to 31
save interval days days days days days

Trend Interval® 30 min 1h 2h 4h 10 h
Recording interval 1 min 2 min 4 min 8 min 20 min
Selectable range of file 1hourto31 1hourto31 2hourto31 4hourto31 8 hourto 31
save interval days days days days days

*You cannot choose a recording interval that is shorter than the scan interval.

Explanation

Event Data and Display Data

There are two file types: event data and display data.

Event data is useful when you wish to record the measured data in detail.

In the case of event data, the GM records the measured values at every recording interval
(Instantaneous data in each scan interval).

Display data can be likened to the conventional recording on the chart sheet and are useful
for long-term recording.

In the case of display data, the GM records the maximum and minimum values from the
measured values within each recording interval (Instantaneous data in each scan interval).

Display data

. - 4
Maximum value per recording interval —|>. ®
Minimum value per recording interval —IF‘ H i !

- o e o e e - -

T . : Event data
Instantaneous value during recording —|->‘ : : H HE

[ e el s T T S S

-l - -

1
, Measured data per
scan interval

L Scan interval
<t Recording interval of event data

<— Recording interval of display data

Refer to the examples below, and record data that suits your purpose.

Example 1: Continuously record the waveform data as with the conventional chart recorder.
Record the display data.

Setup Items
File type: Display data

Example 2: Record waveform data under normal conditions but record details around the
point of alarm occurrence when alarms occur.
Record detailed data.
Continuously record display data and record event data when alarms occur.

Setup Items
File type: Display + Event data
Recording mode: Single or Repeat
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Example 3: Record the most-detailed data at all times.
Record event data by specifying the recording interval.

Setup ltems

File type: Event data
Recording mode: Free

Example 4: No need to continuously record data. Record data only when alarms occur.
Record event data only when alarms occur.

Setup ltems

File type: Event data
Recording mode: Single or Repeat

Data Types

The GM can record the following types of data.
If you are using the advanced security function (/AS option), see section 1.2.1, “Data Types,”
in the Advanced Security Function User’s Manual (IM 04L55B01-05EN).

Data Type

Description

Event data

» Measured data that is recorded at the specified recording interval. There
are two modes. One mode starts recording when a trigger occurs. The other
mode records at all times.

* A header string (shared with other files) can be written in the file.

« Event data contains alarm and message information.

* Data format: Binary (undisclosed), text

Display data

» Waveform data displayed on the trend display. The measured data is
recorded at the specified trend interval.

* The minimum and maximum values among the measured data within the
trend interval are saved.

* A header string (shared with other files) can be written in the file.

 Event data contains alarm and message information.

 Data format: Binary (undisclosed), text

Manual sampled data

* Instantaneous value of the measured data when a manual sample
operation is executed.

* A header string (shared with other files) can be written in the file.

+ Data format: Text

Report data (/MT option)

* Hourly, daily, weekly, monthly, batch, daily custom report data. Report data
is created at an interval that is determined by the report type (one hour for
hourly reports, one day for daily reports, and so on).

* A header string (shared with other files) can be written in the file.

* Data format: Text

* The data can be converted to Excel and PDF formats.

Setting parameter

* The setting parameters of the GM.
* Data format: Text

IM 04L55B01-01EN
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2.13 Setting Recording Conditions (Recording mode, recording interval, saving interval)

Flow of Data Recording and Storage

Measured data is recorded once to the internal memory and then saved to the external
storage medium.

Communication

1/0 channel channel channel
l l l<— Data of another device (via communication)
Display Setting parameters
Record

Internal memory D
Screen image T Save

Sata
FTP server on the network
-~ Display/event Load
data

&

SD card External storage media

Internal Memory

Display data and event data are held in files in the internal memory. This data is also saved
as files to a storage medium.

Record
Internal memory
Display data and event data | " 2nu 2!
isplay data and event data sampled data Report data
File

| | |

| | |
| Save data ]

FTP server on the network <—¢

Directory on the external storage medium
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2.13.2

Configuring Recording Channels

Web application: Config. tab > Recording settings > Recording channel settings
Hardware configurator: Recording settings > Recording channel settings

Setup Item Selectable Range or Options Default Value
Display data, Trend waveform Al, DI, DO, AO, PID, math, communication —
channels
Event data Al, DI, DO, AO, PID, math, communication —
channels
Manual sample Al, DI, DO, AO, PID, math, communication —
channels

Display data, Trend waveform
Set the channels for recording display data. Channels that you can specify are displayed.

Event data
Set the channels for recording event data. Channels that you can specify are displayed.

If you specify more than the number of recordable channels, the recording interval will
automatically change to a setting that is possible (see Note).

Manual sample

Set the channels for recording manual sampled data. Channels that you can specify are
displayed.
Number of Recording Channels

Model Maximum Number of Channels
GM10-1 50
GM10-2 100

Manual sampled data is recorded to internal memory. If the number of manual sampled data
entries exceeds 400, the data is overwritten from the oldest entry.

f/_/‘/\m/\’v Jime

: i '

= Manual sampled data

Note

When the measurement mode is set to Normal
* The maximum number of channels that the GM can record varies depending on the recording
interval and file type.

Display data
Trend Interval GM10-1 GM10-2
(Unit: /div) Display Display + Event Display Display + Event
5s 100ch 100ch 200ch 100ch
10s 200ch 200ch 500ch 200ch
15s 500ch 500ch 1000ch 500ch
30s or more 500ch 500ch 1000ch 1000ch
Event data
Recording interval GM10-1 GM10-2

Event Display + Event Event Event + Display
100ms 100ch 100ch 500ch 100ch
200ms 200ch 200ch 500ch 200ch
500ms 500ch 500ch 1000ch 500ch
1 s or more 500ch 500ch 1000ch 1000ch

When the measurement mode is set to High speed or Dual interval
» There is a limit to the number of channels that can record at scan intervals shorter than 100
ms.
For limitations, see the limitations provided in the GM Data Acquisition System General
Specifications (GS 04L55B01-01EN).
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2.14 Configuring the Dual Interval Settings (Release
number 4 and later)

These settings apply when the measurement mode is set to Dual interval.

2141 Setting the Scan Interval

Web application: Config. tab > Dual interval settings > Scan interval
Hardware configurator: Dual interval > Scan interval

Scan interval
Setup Item Selectable Range or Options Default value
Measurement group 1 1ms" 345 1s?
omsh 34,5
5ms’ 345
10ms1, 3,4,5
20m51, 3,4,5
50ms1' 3,4,5
100ms" 34
200ms" 34
500ms™ 4
1s
2s
5s
Measurement group 2 100ms’: 34 2s
200ms" 34
500ms" 4
1s,
2s
5s

1 You cannot specify this value on sub unit (unit 1 to unit 6) modules.

2 2s when an electromagnetic relay type module is used in the same scan group..

3 You cannot specify this value when a low withstand voltage relay type module is used in the
same scan group.

4 You cannot specify this value when an electromagnetic relay type module is used in the same
scan group.

5 You can specify this value when only a high-speed universal type module is in use. However,
can not settings 1 ms and 2 ms for GM10-1.

Measurement group 1
Set the scan interval of measurement group 1. You can select from the scan intervals
available depending on the installed module.

Measurement group 2
Set the scan interval of measurement group 2. You can select from the scan intervals
available depending on the installed module.

Note

You cannot set the scan intervals of measurement group 1 and measurement group 2 to the same
value.

Master Scan Interval

Setup Item Selectable Range or Options Default value
Measurement group number Measurement group 1, measurement group 2 Measurement
group 1

Measurement group number
Set the measurement group number with the scan interval that you want to use as the
master scan interval.
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2.14.2

2.14.3

Setting the Scan Interval of Each Module

Web application: Config. tab > Dual interval settings > Scan interval
Hardware configurator: Dual interval settings > Scan interval

Main Unit Module Scan Interval, Unit 1 to Unit 6 Module Scan
Interval

Setup Item Selectable Range or Options Default value
Measurement group number Measurement group 1, measurement group 2 —

Measurement group number
Set the scan group with the scan interval that you want the module to run at.

Setting the Recording Conditions

Web application: Config. tab > Dual interval settings > Recording settings
Hardware configurator: Dual interval settings > Recording settings

Recording mode

Setup Item Selectable Range or Options Default value
File type Event (fixed) Event
File type

Records event data

Event data (Measurement group 1)

Setup Item Selectable Range or Options Default value
Recording interval 1ms, 2ms, 5ms, 10ms, 20ms, 50ms, 100ms, 1s
200ms, 500ms, 1s, 2s, 5s, 10s, 15s, 20s, 30s,
1min, 2min, 5min, 10min, 15min, 20min, 30min
Recording mode Free, Single, Repeat Free
Data length 2min, 5min, 10min, 20min, 30min, 1h, 2, h, 3h, 1h
4h, 6h, 8h, 12h, 1day, 2day, 3day, 5day, 7day,
14day, 31day
Pre-trigger® 0%, 5%, 25%, 50%, 75%, 95%, 100% 0%
Trigger source operation® Off, On On

Recording interval

Set the event data recording interval. You cannot choose a recording interval shorter than
the scan interval or a recording interval that is not an integer multiple of the scan interval.
Recording mode

Set the mode for recording event data.

Setup Item Description

Free Records data at all times

Single Records data when the trigger condition is met
Repeat Records data every time the trigger condition is met

IM 04L55B01-01EN
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2.14 Configuring the Dual Interval Settings (Release number 4 and later)

Data length

Set the size of recording data per file. Recording data is divided at the specified file size.
The selectable data lengths vary depending on the number of channels to record and the
Recording Interval setting.

Afile is also created in the following instances.

* When a file is created manually

* When recording is stopped

» When file creation is executed with the event action function

» After recovering from a power failure

Event data (Measurement group 2)

Setup Item Selectable Range or Options Default value
Recording interval 100ms, 200ms, 500ms, 1s, 2s, 5s, 10s, 156s,  2s
20s, 30s, 1min, 2min, 5min, 10min, 15min,
20min, 30min
Recording mode Free, Single, Repeat Free
Data length 10min, 20min, 30min, 1h, 2, h, 3h, 4h, 6h, 1h
8h, 12h, 1day, 2day, 3day, 5day, 7day, 14day,
31day

Recording interval

Set the event data recording interval. You cannot choose a recording interval that is shorter
than the scan interval.

Recording mode

This is the same as Measurement group 1.

Data length
This is the same as Measurement group 1.
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2144

Configuring Recording Channels

Web application: Config. tab > Dual interval settings > Recording channel settings
Hardware configurator: Dual interval settings > Recording channel settings

Event data (Measurement group 1)

Setup Item Selectable Range or Options Default value
Event data Al, DI, pulse input, AO, DO, math, —
communication channels

Event data

Set the channels for recording event data with measurement group 1. Channels that you can
specify are displayed.

Event data (Measurement group 2)

Setup Item Selectable Range or Options Default value

Event data Al, DI, pulse input, AO, DO, math, —
communication channels

Event data

Set the channels for recording event data with measurement group 2. Channels that you can
specify are displayed.

Manual sample

Set the channels for recording manual sampled data. Channels that you can specify are

displayed.

Setup Item Selectable Range or Options Default value

Manual sample Al, DI, pulse input, AO, DO, math, —
communication channels

Manual sample

Set the channels for recording manual sampled data. Channels that you can specify are
displayed.

Number of Recording Channels

Model Maximum number of channels
GM10-1 50
GM10-2 100
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2.15

2.15.1

Setting the Conditions for Saving Data Files

Set the conditions for saving data files.
P If you want to use the multi-batch function (/BT option), see the multi-batch function
manual (IM 04L51B01-03EN).

Setting the Save Directory, File Header, and File Name

Web application: Config. tab > Data save settings
Hardware configurator: Data save settings

Save directory

Setup Item Selectable Range or Options Default Value

Directory name Character string (up to 20 characters, EEE!I] DATAO

Directory name
Set the name of the directory on the storage medium for saving data.
Characters that cannot be used: ' ;" */: <> 7?\|
Spaces are not allowed in the beginning or end of names.
Names cannot be all spaces.
Strings that cannot be used: AUX, CON, PRN, NUL, CLOCK, CLOCK$, COMO0 to COM9,
LPTO to LPT9

 If a character or string that cannot be used is entered, it is changed to an underscore
when the entry is completed.

Note

Do not place a file with the same name as the directory name (“DATAQ” by default) in the storage
medium for saving data.

File header

Setup Item Selectable Range or Options Default Value

Characters Character string (up to 50 characters, EEEH

Characters
Enter a header comment to write into data files.

Data file name

Setup Item Selectable Range or Options Default Value

Structure Date, Serial, Batch’ Date

Identified strings Character string (up to 16 characters, EEE!II

*

Appears when the batch function is set to On.

Structure

Sets the structure of the file name when saving data.

Options Description

Date Serial number + specified string + date
The date reflects the date and time when recording was started to the
relevant file.

Serial Serial number + specified string

Batch Name Serial number + batch (when using the batch function)

Identified strings

Set the user-assigned character string.
Characters that cannot be used: '; " */: <> 7?\|

2-116

IM 04L55B01-01EN
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Explanation

File name

You can select what type of file name to use to save measured data to an SD card. The
following three types are available.

If you are using the advanced security function (/AS option), see section 1.2.8, “Saving
Data to External Storage Medium,” in the Advanced Security Function User’s Manual (IM

04L55B01-05EN).

Structure Description
Display data
nEnvent ?ata1 led dat Serial I Specified string Il Date || Extension |
bate | Snapohot duta Example: 000123_AAAAAAAAAAA121231_174633.GDS
Alarm data
Report data Serial _||_Specified string || Date |Typed . [ Extension |
P Example: 000123_AAAAAAAAAAA121231_174633HD.GRE
Display data
E‘;‘:‘r:lta?ast:; led data Serial I Specified string I Extension
Serial Snapshot daF:a Example: 000123_AAAAAAAAAAA.GDS
Alarm data
Report data Serial lSQecified string .E Txgei. Extension
Example: 000123_AAAAAAAAAAAHD.GRE
Display data :
Event data ' Example: 000123_BBBBBBBBBBBBBBBBBBBBBBBBBB.GDS
Batch Report data [ serial | Date [ETyped. [Extension |
Example: 000123_121231_174633HD.GRE
g::u::‘::?aﬁl:d data | Serial || Date || Extension |
Alar?n data Example: 000123_121231_174633.GMN

1 For measurement group 2 when the measurement mode is set to Dual interval, “S” is attached to the front of the file name.
Example when Structure is set to Date: S00123_AAAAAAAAAAA121231_174633.GEV

Item Description
| 6-digit number |+ | 1-character delimiter|
6-digit A number that indicates the file’s order of occurrence. The number ranges from
number 000001 to 999999. If the number reaches 999999, it returns to 000000.
Serial Starts with ‘ _’ and takes on the following values: Ato Z and 0 to 9.
If a file with the same name exists in the specified directory, the file is saved
1-character | by changing the delimiter to prevent overwriting.
delimiter Example: If a file named “000123_AAAAAAAAAAA.GDS” already exists,
the file is saved to the name “000123AAAAAAAAAAAA.GDS.”
YY: Year (lower two digits) The date reflects the date and time
Date YYMMDD_hhmmss MM: Month, DD: Day when recording was started to the
hh: Hour, mm: minute, ss: Second relevant file.
Spgcified AAAAAAAAAAAAA Up to 16 alphanumeric characters can be used.
string
Batch name | BBBBBBBBBBBBBB+*B | Up to 41 alphanumeric characters can be used.
HD.W.M Report data types
Type HB’ DTI’V D_I\,II B—’ c H_: Hourly, D_: Daily, W_: Weekly, M_: Monthly,
’ ’ U= = HD: Hourly and daily, DW: Daily and weekly,
DM: Daily and monthly, B_: Batch, C_: Daily custom
Display data: GDS Display data (text): GTD
. Event data: GEV Event data (text): GTE
Extension |Manual sampled data: GMN Report data: GRE
Manual summary data: GAL Report data: xlIsx or xlsm (report template function)
Snapshot data: png Report data: pdf (report template function)

IM 04L55B01-01EN

2-117

NS a8y} Buunbyuo) ﬂ



2.15 Setting the Conditions for Saving Data Files

2.15.2 Setting the Save Method to Media (Auto save or manual save) and Media

FIFO

Web application: Config. tab > Data save settings
Hardware configurator: Data save settings

Media save

Setup Item Selectable Range or Options Default Value

Auto save Off, On On

Media FIFO* Off, On Off

*  You can set this when Auto save is set to On.

Auto save

Set this to On to automatically save measured data. To save measured data manually, set

this to Off.

Options Description

On Automatically saves measured data to an SD card Set this to On to use the
media FIFO.

Off Measured data is not saved automatically. The data in the internal memory is
saved at once when an external storage medium is inserted.

Media FIFO

Set this to On to use media FIFO.

Options Description

On Enables media FIFO. Constantly retains the most recent data files in an SD
card.

Off Disables media FIFO. Replace the SD card if the free space on it drops low.

Nofte

If you are not using media FIFO, the SD card must have adequate free space to store all the data;
otherwise, the GM will not be able to save the data from the internal memory. Replace the SD card

and save the data before the data in the internal memory is overwritten.
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Explanation

Internal Memory

The recorded measured data is divided at a specific time interval (saving interval) and saved
to files. If the internal memory is full or if the number of display data files and event data files
exceeds 500 for the GM10-1 or 1000 for the GM10-2, files are overwritten from the oldest

file.

Auto Save

¢ When Media FIFO Is Not in Use

Keep the SD card inserted in the drive at all times. The data in the internal memory is
automatically saved to the SD card.

If there is not enough free space on the SD card, the GM cannot save the data in the
internal memory to the SD card.

Replace the SD card and save the data before the data in the internal memory is

overwritten.
e Auto Save Timing
Data Type Description
Display data The file is saved when the file is
created.
//\"/\’_— Time
| | | >
File 1 File 1 File 1
[ Saved to storage medium ]
Event data Same as the display data.
Manual The first time manual sample is executed, a manual sampled data file

sampled data

is created on the SD card. The data is appended to this file for each

subsequent manual sample operation. A new file is created after manual

sampled data is stored 100 times.

»For operating instructions, see “Executing Manual Sampling” on page
3-6.

Report data

The first time report data is generated, a report data file is created on the

SD card and report data is stored. The report data is appended to this file

every time a report is created.

Dividing of the report files

The appending of the report data to the file is stopped at a specified time,

and subsequent reports are saved to a new file. The file is divided in the unit

shown in the table below. Also, when recording is stopped, all report files

are divided.

Report template

Every time a report file is divided, a report file is created according to the

specified template format such as an XML spreadsheet format or PDF

format. The report file can also be printed.

P For the setup procedure, see page 2-124 in section 2.17, “Configuring the
Report Function (/MT option)”.

Report kind

Report File

Separate Combine

Hourly and daily reports

Qa file for each daily report lzhourly reports for a day and a

lzhourly reports for a day daily report

Daily and weekly reports

Qa file for each weekly report lndaily reports for a week and a

lEdaily reports for a week weekly report

Daily and monthly reports

Qa file for each monthly report lndaily reports for a month and a

lEdaily reports for a month monthly report

Batch reports

Qa file for each recording start/ Qa file for each recording start/stop
stop operation The file will be operation The file will be divided if the
divided if the number of data entries number of data entries exceeds 200.
exceeds 200.

Daily custom

Qa file for each file creation unit Qa file for each file creation unit

IM 04L55B01-01EN
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2.15 Setting the Conditions for Saving Data Files

¢ When Media FIFO Is in Use

If not enough free space is available when saving a new data file to the SD card, files are
deleted in order from the oldest data update date/time to save the new file. This operation
is referred to as FIFO (first in first out).

When saving the data files automatically, you can save the data so that the most recent
data files are constantly retained in the SD card. This method allows you to use the GM
continuously without having to replace the SD card.

N
old Update date New N
< >
- g
Deleted File 1 File 2 File 3 <Saved File 4
— —
Medium
\\ J
AN N

Media FIFO Save Operation
» FIFO is used only when the following files are saved automatically. When files are saved
using other methods, FIFO is not used.
Display data files, event data files, report data files, manual sample data files, and
snapshot data files
» Files subject to deletion
All files in the destination directory, except for the ones listed below, are subject to
deletion. However, the following files are excluded.
Hidden files, read-only files, files in the subdirectory within the save destination directory
» Up to the most recent 1000 files are retained. If the number of files in the save destination
directory exceeds 1000, the number of files is held at 1000 by deleting old files even if
there is enough free space.
+ If there are more than 1000 files already in the save destination directory, at least one file
is always deleted before saving the new file. The number of files is not kept within 1000 in
this case.

Manual Save (Collectively storing unsaved data)

When automatic saving is set to Off, unsaved data in the internal memory is stored in files to
the external storage medium (SD card) when an external storage medium is inserted.

When using manual save, it is important that you save the data in the internal memory to the
external storage medium before the data is overwritten. Determine the usage condition of
the internal memory and save the data to the external storage medium at appropriate times.

P For details on the manual save operation, see “Saving Event Data” on page 3-6 or
“Saving Display Data” on page 3-6.

Save operation

/ /\t/\ﬁ Jime

I I I I w

File
Saved the previous time

File File

Vo

[ Saved this time ]
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2.15.3 Setting the File Format of Display Data and Event Data

Web application: Config. tab > Data save settings
Hardware configurator: Data save settings

File format

Setup Item Selectable Range or Options Default Value

Display/Event data Binary, Text * Binary

*

This is not available when you are using the advanced security function (/AS option).

Display/Event data

Set the file format of display data and event data.

Text format is TSV (tab separated).

When the measurement mode is set to Dual interval or High speed, this is fixed to Binary.
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Set the batch function. You can add batch information to display data and event data files.
You can manage display data and event data files using batch information.

2.16.1 Configuring the Batch Function (Lot-No. digit and Auto increment)

Web application: Config. tab > Batch settings > Batch function
Hardware configurator: Batch settings > Batch function

Batch function

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off
Lot-No. digit* Off/4/6/8 6
Auto increment* Off, On On
* You can set this when the batch function is set to On.
On/Off
Set this to On to use the batch function.
Lot No.

Set the number of digits of lot numbers. To disable lot numbers, set this to Off.

Auto increment

Options Description

On Automatically sets the lot number of the next measurement to the current lot
number + 1.

Off Turns auto increment off.

2.16.2 Setting Batch Text (When the batch function is set to On)

Web application: Config. tab > Batch settings > Batch text
Hardware configurator: Batch settings > Batch text

Setup Item Selectable Range or Options Default Value
Text field number 1to 24 1

Text field number
Select the text field number to assign text to.

Text field

Setup Item Selectable Range or Options Default Value
Title of field Character string (up to 20 characters, EEEH _

Characters —

Character string (up to 30 characters, [Ala#[1])
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Title of field
Set the title for the text field number you selected.

Characters
Set the characters for the text field number you selected.

Explanation

Batch Function

e Batch Number and Lot Number
Display data and event data files can be identified by their “batch number-lot number’
(hereinafter referred to as batch name). The lot number does not have to be specified.
» Batch number (up to 32 characters)
* Lot number (up to 8 digits)

¢ Automatic Increment of the Lot Number

The lot number can be automatically incremented when the recording is stopped.
* Text Field

You can enter text fields into a file. There are 24 available text fields. Each text field
consists of the following:
* Field title (up to 20 characters)
* Field string (up to 30 characters)
You can use the touch screen to display text fields on the GM screen.
e Batch Comment
You can enter up to three comments in a file. You can enter each comment once during
recording.
Comment 1, Comment 2, and Comment 3 (up to 50 characters each)

Using the Batch Function

You can enter text in measurement data files.

See the figure below.

For example, you can enter the operator name and administrator name in text fields.

: Comment P
Batch number + lot number Recording start Recording stop
Text field > /\/_//\/N Time
Comment I I i
AN J
Vo

Data file

PFor the procedure, see “Starting Recording” on page 3-2.
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2.17 Configuring the Report Function (/MT option)

2171

Set the report function. When the measurement mode is set to High speed or Dual interval,
there is a limit to the number of report channels at scan intervals shorter than 100 ms. For
limitations, see the GM Data Acquisition System General Specifications (GS 04L55B01-
01EN).

Setting the Report Type, Creation Time, Data Type, Etc.

Web application: Config. tab > Report settings > Report basic settings
Hardware configurator: Report settings > Report basic settings

Type

Setup Item Selectable Range or Options Default Value

Type Off, Hourly + Daily, Daily + Weekly, Daily + Monthly, Off

Batch, Daily custom

Type

Set the kind of report to create.

Options Description

Off Disables the report function.

Hourly + Daily Creates hourly and daily reports.
Hourly report: Creates report data every hour on the hour for the previous one
hour.
Daily report: Creates report data every day at a specified time for the previous
one day.

Daily + Weekly Creates hourly and weekly reports.
Weekly report: Creates report data every week at a specified time at a specified
day of the week for the previous one week.

Daily + Monthly Monthly report: Creates report data every month at a specified time at a specified
day for the previous one month.

Batch Creates a report in unit of batches.

Daily custom Creates daily reports by dividing it at the specified time intervals.

Creation time'

Setup Item Selectable Range or Options Default Value

Day 1to 28 1

Day of the week Sunday, Monday, Tuesday, Wednesday, Thursday, Sunday
Friday, Saturday

Hour 1to 23 0

Minute 0to 59 0

Save interval® 2min, 3min, 4min, 5min, 10min, 15min, 30min, 1h 10min

File creation interval 4h, 6h, 8h, 12h, 24h 4h

1 You can set this when the kind of report is not set to Off.
2 You can set this when the type is set to Batch or Daily custom.

Depending on the kind of report, set the items with v marks in the table below.

Kind
Setup Item Hourly + Daily Daily + Daily + Batch Daily custom
Weekly Monthly
Day v
Day of the week v
Hour of the day v v v v
Minute 4
Save interval 4 v
File creation interval v
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Day, Day of week, Hour, Minute
Set the day or day of week and the time to create reports.

Save interval (for Batch and Day custom)
Set the data recording interval.

File creation interval (for Day custom)
Set the time interval for dividing files.

Data type
Setup Item Selectable Range or Options Default Value
Report 1to 5 Ave, Max, Min, Sum, Inst, Off —
* You can set this for Report 2 to Report 5.

Report1to 5
Set the data type to output as reports.
Options Description
Ave Outputs average values.
Max Outputs maximum values.
Min Outputs minimum values.
Sum Outputs sum values.
Inst Outputs instantaneous values.

. *
File type
Setup Item Selectable Range or Options Default Value
File type Separate, Combine Combine

* You can set this when the Type is not set to Batch or Daily custom.

File type

Set this item when creating two types of reports such as daily report and monthly report.

Options Description

Separate Saves each type of report to a separate file. P> For information about
how files are divided, see page 2-118 in section 2.15.2, “Setting the Save
Method to Media (Auto save or manual save) and Media FIFO”.

Combine Saves the report data of two types in a single file.

Report template output

Setup Item Selectable Range or Options Default Value
Excel file Off, On Off

PDF file Off, On Off

Printer Off, On Off

Excel file

Set this to On to output in Excel format.

PDF file

Set this to On to output in PDF format.

Printer
Set this to On to output to a printer.

P For instructions on how to set the output destination printer, see page 2-186 in section
2.26.6, “Setting the Printer Output Conditions”.
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Electric Signature

Setup Item Selectable Range or Options Default Value

PDF Electronic Signature Off, On Off

PDF Electronic Signature

Set this to On to electronically sign a PDF file.

To use electronic signature, you need to create a key and a certificate.

P See page 2-211 in section 2.30, “Configuring Key Creation, Certificate Management, and
Encryption/Certificate (SSL communication, PDF electronic signature)”.

Text File
Setup Item Selectable Range or Options Default Value
Attach batch information Off, On Off

Attach batch information

Set this to On to output text data of report files by attaching batch information. If the file
division mode is Separate, batch information is attached to each file.

Note

« If the multi-batch function (/BT option) is enabled, batch information cannot be attached.
« Batch information cannot be output in report template output (Excel file, PDF file, printer output).

Explanation

Report Data Values
The range of report data values is from —9999999 to 99999999 excluding the decimal point.

Saving the Report Data
Report data is saved to the internal memory. If the number of report data entries exceeds
800, the data is overwritten from the oldest entry.

/ /\V\T’ Jime

: i '

= Report data

Daily custom

You can create daily reports by dividing files at the specified time interval (file creation
interval).

For example, in a three-shift system, you can set the file creation interval to 8 hours to
create a file for each shift.
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217.2 Setting the Channels to Output Reports

Web application: Config. tab > Report settings > Report channel settings
Hardware configurator: Report settings > Report channel settings

Setup Item Selectable Range or Options Default Value
Report channel number 1to 60 1

Report channel number
Select the report channel number. The GM generates reports in order by this number.

Report channel

Setup Item Selectable Range or Options Default Value
Channel type 10 channel, Math channel, Communication —
channel, Off
Channel number’ Channels that you can set —
Sum scale* Off, /s, /min, /h, /day —

*

You can set this when the channel type is not set to Off.

Channel type
Set the channel type to assign to the report channel.

Channel no

Set the channel number to assign to the report channel. All channels can be assigned, but
reports are not created for channels set to Skip or Off even if they are assigned.

Sum scale

Set the sum scale to match the unit of the measured values.
Example: If the unit of the measured value is “m®min,” select min.
Off: The measured data is summed as-is once per scan interval.
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Explanation

Unit of Sum Computation

In sum computation, data is summed over the scan interval. However, for flow values that
have units /s, /min, /h, or /day a simple summation results in the actual value not matching
the computed result, because the scan interval and the unit of the input values are different.
In such cases, set the sum scale to match the unit of the input value. In effect, the sum value
with the same unit as that of the input value is computed.

For example, if the scan interval is 2 s, and the input value is 100 m%min, a simple
summation would add 100 every 2 s resulting in 3000 after one minute. However, if the sum
scale is set to /min, then 2 s/60 s is multiplied every scan interval before the value is added
giving a result that has an m® unit.

The following converting equations are used to compute the sum. The scan interval unit is
seconds.

Off: £(measured data every scan interval)

/s: Z(measured data every scan interval) x scan interval

/min: Z(measured data every scan interval) x scan interval/60

/h: Z(measured data every scan interval) x scan interval/3600

/day: Z(measured data every scan interval) x scan interval/86400

Report Processing when the Measurement Mode Is Set to Dual Interval

Report computation is performed at the scan interval of each measurement group. For
example, if a channel of measurement group 1 is assigned to a report channel, computation
on that report channel is performed at the scan interval of measurement group 1.

A single report file will be created.

Report Processing When the Measurement Mode Is Set to High Speed
Report computation is performed at the scan interval.

Maximum Number of Report Channels
The following table shows the maximum number of report channels depending on the
measurement mode.

Measurement mode
Normal High speed Dual interval
60 60 30
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You can create report templates and use them to automatically create custom report files.
Load a report template file that you have created into the GM10 internal memory. The GM10
will automatically create report files using the report template file.

A report template file can be used to create report files in Excel format, create report files

in PDF format, and print reports on a printer connected over the LAN. The GM can handle
template files that are 1 MB or smaller.

Report file based
Report template file on a template
Output

I I/\/| Printer

P Creating a report template: page App-16 in Appendix 4, “Creating Report Templates”
P Loading and saving report templates: page 2-195 in section 2.28.3, “Saving and Loading
Report Templates (/MT option)”

2.18.1 Excel Report Files

P For instructions on how to create templates, see page App-16 in Appendix 4, “Creating

Report Templates”.
Template
Iltem Description
Format, extension |Excel format. The extension is .xlsx or .xlsm (with macro) (lowercase).
File name Assign a file name of your choosing.
Kind A report template for each kind of report file is created. The kinds of

report files available are hourly, daily, weekly, monthly, hourly + daily,
daily + weekly, daily + monthly, batch, and day custom.

Creation method  |Create templates using Microsoft Office 2007 or later.

Excel Report Files

ltem Description

Format, extension |Excel format. You can open the file with Excel. The extension is .xIsx or
Xlsm (with macro).

File name The file name excluding the extension is the same as the report file

with the .GRE extension.

PFile Name: page 2-116 in section 2.15.1, “Setting the Save Directory,
File Header, and File Name”

Kind For each kind of report file, a corresponding template file is used to cre-
ate the appropriate report files.

The report file that you create is based on the report creation setting.
For example, if the GM is not configured to create daily reports, you will
not be able to use a report template to create daily reports. However,
regardless of this setting, you can output the data of all data types

(average, maximum, minimum, sum, and instantaneous).
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2.18.2 PDF Report Files
P For instructions on how to create templates, see page App-16 in Appendix 4, “Creating
Report Templates”.

Template

Item Description

Format, extension |Yokogawa proprietary format. The extension is .tpl (lowercase).

File name Assign a file name of your choosing.

Kind A report template for each kind of report file is created. The kinds of
report files available are hourly, daily, weekly, monthly, hourly + daily,
daily + weekly, daily + monthly, batch, and day custom.

Creation method |Create templates using a YOKOGAWA's original tool.

PDF Report Files

Item Description

Format, extension |PDF format. The extension is .pdf (lowercase).

File name The file name excluding the extension is the same as the report file
with the .GRE extension.

PFile Name: page 2-116 in section 2.15.1, “Setting the Save Directory,
File Header, and File Name”

Kind For each kind of report file, a corresponding template file is used to
create the appropriate report files.

The report file that you create is based on the report creation setting.

For example, if the GM is not configured to create daily reports,

you will not be able to use a report template to create daily reports.

However, regardless of this setting, you can output the data of all data

types (average, maximum, minimum, sum, and instantaneous).
2.18.3 Printing on a Printer over the LAN

Report template

The report template for PDF reports is used to output data to the printer.

Printer output

Item Description

Compatible printers |Printers supporting the HP PCL5c language and can print through port
9100 on a LAN connection
»For configuring the printer, see page 2-186 in section 2.26.6, “Setting
the Printer Output Conditions”.

Kind For each kind of report file, the specified template file is used to create
the appropriate report files. The report file that you create is based on
the report creation setting. For example, if the GM is not configured
to create daily reports, you will not be able to create daily reports.
However, regardless of this setting, you can output the data of all data
types (average, maximum, minimum, sum, and instantaneous).
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2.18.4

2.18.5

Creating Template-Based Report Files

Template-based report files are created (the creation of template-based report files will

hereinafter be referred to as “template conversion”) in the following cases.

» For instructions on how to set the type of files to output, see page 2-124 in section 2.17.1,
“Setting the Report Type, Creation Time, Data Type, Etc.”.

PDF Report Files and Excel Report Files

¢ Auto Save
When a report file is created (when file division occurs), template conversion is
performed, and the report file is saved to the SD card. Template conversion is also
performed when recording stops.

¢ Manual Save (Collectively storing unsaved data)
When you save a report file manually, template conversion is performed on the report
files in the internal memory that have not yet been converted. Converted files are saved
to the external storage medium.

Printer Output

When a report file is created (when file division occurs), template conversion is performed,
and the report is output to a printer.
Template conversion is also performed when recording stops.

Loading and Saving Report Template Files

P For details on loading report template files, see page 2-195 in section 2.28.3, “Saving and
Loading Report Templates (/MT option)”.

About Report Template Files

Creates a report template for each kind of report file.
If the file type is Separate, a template for each type is necessary.

Example in which the report file type is Hourly +Daily

File type Template
Combine An Hourly + Daily report template is necessary.
Separate An Hourly and Daily report templates are necessary.

IM 04L55B01-01EN

2131

NS a8y} Buunbyuo) ﬂ



2.19

Setting the Timers

Set the timers that are used in the event action function and the math function (/MT option).
There are two types of timers: absolute and relative. You can set up to 12 timers” for each
type. You cannot change timers during recording or computing.

* For release numbers 3 and later (up to 4 timers for release numbers earlier than 3).

2.19.1 Setting the Timers
Web application: Config. tab > Timer settings > Timer
Hardware configurator: Timer settings > Timer
Description
Timer: 1 to 12
Type
Setup Item Selectable Range or Options Default Value
Type Off, Relative, Absolute Off
Type
Set the timer type.
Options Description
Relative timer Times out at specified intervals.
Absolute timer Expires at the times determined by the reference time and the interval.
Interval’
Setup Item Selectable Range or Options Default Value
Day? 0 to 31 0
Hour? 0to23 1
Minute? 0to 59 0
Interval® 1min, 2min, 3min, 4min, 5min, 6min, 10min, 12min, 1h
15min, 20min, 30min, 1h, 2, h, 3h, 4h, 6h, 8h, 12h, 24h

1 You can set this when the type is not set to Off.

2 You can set this when the type is set to Relative timer.

3 You can set this when the type is set to Absolute timer.
Day, Hour, Minute
Set the interval for the relative timer.
Interval
Set the interval for the absolute timer.

- *
Action on Math Start
Setup Item Selectable Range or Options Default Value
Reset Off, On On

*  You can set this when the type is set to Relative timer.
Reset
Set this to On to reset the timer when starting computation. Set this to Off to not reset. The
timer does not expire (if the timer is specified as an event, the action will not be executed).
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2.19.2

Reference time*

Setup Item Selectable Range or Options Default Value
Hour 0to 23 0
Minute 0to 59 0

*

You can set this when the type is set to Absolute timer.

Hour, Minute
Set the reference time for the absolute timer.

Explanation

Timers
¢ Relative Timer

The timer is started when the timer is set, and the timer expires every specified interval.
In this mode, the timer stops when a power failure occurs.
Example: Interval: 00:15
The timer expires every 15 minutes.
* Absolute Timer

The timer expires at the times determined by the reference time and the interval. The
reference time is set on the hour (00 to 23).
Example: Reference time: 00:00
Interval: 10 min
The timer expires at 0 hour, 0 hour 10 min, 0 hour 20 min, . . . 23 hour 40 min,
and 23 hour 50 min.
For example, if the timer is set at 9 hour 36 min, the timer expires at 09 hour
40 min, 09 hour 50 min, 10 hour, and so on.

Absolute timer Relative timer
Set the timer

Set the timer Ref. time Reset the timer

bbb 4 g Jme b g Jime

1 »

I | e

A A A A B B
+ Timeout A: Interval B: Interval

Setting the Match Time Timer

Web application: Config. tab > Timer settings > Match time timer
Hardware configurator: Timer settings > Match time timer

Match time timer: 1 to 12

Type

Setup Item Selectable Range or Options Default Value
Type Off, Day, Week, Month, Year Off
Type

Set the kind of match time timer.

Options Description

Off Disables the function.

Day Set the time match condition of a day.

Week Set the time match condition of a week.

Month Set the time match condition of a month.

Year Set the time match condition of a year.
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2.19 Setting the Timers

Timer match condition’

Setup Item Selectable Range or Options Default Value
Day of week Sunday to Saturday Sunday
Month January to December January

Day 1to 312 1

Hour 0to 23 0

Minute 0to 59 0

1 You can set this when the type of timer is not set to Off. The items that are displayed varies
depending on the Type setting.
2 If Type is set to Year, the range varies depending on the timer match condition Month. If Type is
set to Month, the range is 1 to 28.
Day of Week, Month, Day, Hour, Minute

Set each timer match condition.
Depending on the Type setting, set the items with v marks in the table below.

Type
=D T Day Week Month Year
Month v
Day v v
Day of the week v
Hour:Minute v v v v
Timer action
Setup Item Selectable Range or Options Default Value
Timer action Single, Repeat Repeat
Timer action
Set the timer action.
Options Description
Single Executes the action once when the condition is met.
Repeat Executes the action at every specified time.
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2.20

2.20.1

Configuring the Event Action Function

The event action function is used to execute a specified action on the basis of events that
occur. The settings explained here are also used to configure the remote control function.

Setting Event Action Numbers and Actions

Select an event action number, and set event action to On.
Set the even type and event-specific conditions.
Then, set the action for the event and the action conditions.

Web application: Config. tab > Event action > Event action number (display example:
1-20)
Hardware configurator: Event action > Event action number (display example: 1-20)

Event action number
Select the event action number (1 to 50) to assign an event action.

Event action

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

On/Off

Select On to use the event action function.

Event'

Setup Item Selectable Range or Options Default Value
Type Internal switch, Remote,* Relay, Alarm - Internal switch

10 channel, Alarm - Math channel, Alarm
- Communication channel, Any alarm, Timer,
Match time timer, User function key, Status

Number? 10 channel, Math channel, Communication 1
channel, Internal switch, Timer, Match time timer,
User function key, Relay, Remote

Detail® When the Type is to Alarm - 10 channel, Alarm  Level 1
- Math channel, or Alarm - Communication
channel.

Level 1, Level 2, Level 3, Level 4

When the type is set to Status. Record
Record, Computation, User lock out ®, Memory/

Media error, Measurement error, Communication

error

Operation mode Rising edge, Falling edge, Rising/Falling edge, Rising edge
Edge®

RN

You can set this when Event action is set to On.

You cannot set this when Type is set to Any alarm or Status.

3 You can set this when the Type is to Alarm - 10 channel, Alarm - Math channel, Alarm -
Communication channel, or Status.

4 You can set this when the operation mode of the DI module is set to Remote.

You can set this when the event is set to Timer, Match time timer, or User function key.

You can set this when you are using the advanced security function (/AS option).

N

[N
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2.20 Configuring the Event Action Function

Type

Set the event conditions for executing the action.

Event Type Description

Internal switch Select the internal switch number.

Remote Select the DI channel number of the remote control input.
You cannot set this on a DI of a PID control module.

Relay Select the DO channel number.

Alarm - I/O channel

Set the alarm of an 1/0 channel.”
Channels of PID control modules are not included.

Alarm - Math channel

Set the alarm of a math channel.”

Alarm - Communication
channel

Set the alarm of a communication channel.”
You cannot set this on a DO of a PID control module with the type set to
Contact output within module.

Any alarm The change from no active alarms to one or more active alarms is
regarded as an event.
Alarms of PID control modules are also included.

Timer Select a timer number. Timer timeout.

Match time timer

Select a match time timer number. When the time matches.

User function key

Select the user function key number.

Status

Select the status.

*

Alarms whose Logging is set to Off in the alarm settings are also applicable.

Number

Set a number from the following table depending on the event type.
Event Type Description

Internal switch Internal switch number

Relay Output relay number (DO channel number)

Alarm - I/O channel

1/O channel number

Alarm - Math channel

Computation channel number

Alarm - Communication
channel

Communication channel number

Timer

Timer number

Match time timer

Match time timer number

User function key

User function key number

Detail

Set the alarm level and status.

Detail Description

Alarm level 1 to 4’ Alarm level (1 to 4)
Record? Recording in progress.
Computation? Computing in progress.

User lock out

User lock out occurring.

Memory/Media error?

Internal memory or external media error

Measurement error?

Measurement error status.

Communication error?

Communication error status.

1 When the Type is to Alarm - 10 channel, Alarm - Math channel, or Alarm - Communication

channel.

2 When the type is set to Status.

Operation mode

Set the edge type for performing actions.

Operation mode

Description

Rising edge

The action is executed when the event changes from off to on.

Falling edge

The action is executed when the event changes from on to off.

Rising / Falling edge

When the event changes from off to on, the action is changed from off to
on. When the event changes from on to off, the action is changed from
on to off.

You can set this on events other than Timer and Match time timer.

Edge

The action is executed when an event occurs.
This applies when the event is set to Timer or Match time timer.
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2.20 Configuring the Event Action Function

Operation Modes That Can Be Specified Depending on the Event
The settings with v marks in the table below are possible.

Event Rising Falling Rising / Falling edge
edge edge edge
Remote (DI) v v v
Internal switch v v v
Relay (DO) v v v
Alarm - IO channel v v v
Alarm - Math channel v v v
Alarm - Communication channel v v v
Any alarm v v v
Timer v
Match time timer v
User function key v
Status v v v
Rising edge Falling edge
Event occurrence Event occurrence
v v v v
Action Action
Execution Execution
Flag ON Flag oN ON

OFF |_|

Rising / Falling edge

Event occurrence
v
Action
Execution Execution

ul
o
) L

ON

Edge (timer, match time timer)

Event occurrence

v v

[ 1 [ 1

s

Action
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2.20 Configuring the Event Action Function

Action

Setup Item

Selectable Range or Options Default Value

Type

When the operation mode is rising edge, falling —
edge, or edge

Recorded, Computation, Flag, Manual sample,
AlarmAck, Adjust the time, Save display data, Save

event data, Event trigger &, Message, Reset the

relative timer, Load Settings, Save Settings, Relay,
Internal switch, Load program pattern'

When the operation mode is Rising/Falling edge
Recording start/stop, Computation start/stop, Flag On/
Off, Relay On/Off, Internal switch On/Off

Number'

Depends on the type

Detail?

Start,* Stop,* Reset,? All groups,® Specified group,®  —
On/Off”

Group number®

GM10-1: 1 to 50 1
GM10-2: 1 to 60

Batch group number® 1

GM10-1: ALL," 1to 6
GM10-2: ALL,"" 1 to 12

1 You can set this when the type is set to Flag, Message, Reset the relative timer, Flag On/Off,
Relay, Relay On/Off, Internal switch, or Internal switch On/Off.

N

switch.

2 OO NO O~ W

You can set this when the type is set to Recorded, Computation, Message, Relay, or Internal

Appears when the type is set to Message and Detail is set to Specified group.
You can set this when the type is set to Recorded, or Computation.
You can set this when the type is set to Computation.
You can set this when the type is set to Message.
You can set this when the type is set to Relay or Internal switch.
This is not available when you are using the advanced security function (/AS option).
This is available when you are using the multi-batch function (/BT option).
0 You cannot set this when the type is set to Flag, Manual sample, or Computation start/stop. If

the type is set to Computation, you can set this only when Detail is set to Reset. You cannot
set this when the type is set to Message.
11 This action can be specified only when the event is set to Remote or User function key.

Type

Set the action to execute when an event occurs.

When the Event Operation Mode Is Rising Edge or Falling Edge

Options Description

Recording Starts or stops recording.

Computing Starts or stops computation (/MT option) or resets the computed values
of all math channels.

Flag Sets the flag to 1 (On). (/MT option)

Manual sample Executes manual sampling

Alarm ACK Clears the alarm output

DOs of PID control modules are also included.

Save display data

Saves the display data being recorded to a file in the internal memory.
You can specify this when the GM is configured to record display data.

Save event data

Saves the event data being recorded to a file in the internal memory. You
can specify this when the GM is configured to record event display data.

Event trigger Applies a trigger that starts event data recording. You can specify this
when the GM is configured to record event display data.
Message Writes a message. Specify the message number and the message write

destination. Set the destination to all groups, or specify a write destination
group number. You can execute this while recording is in progress.

Reset the relative timer

Resets a relative timer. The timer starts immediately.

Load settings

Loads the setting parameter file in the root directory of the SD card and
configures the GM accordingly. (See the explanation.)

Save settings

Saves the setting parameter file in the root directory of the SD card.

Adjust the time

Sets the clock to the nearest hour.

Relay

Sets the relay output to On or Off.
DO channels of PID control modules are applicable.

Internal switch

Sets the internal switch to On or Off.

Continued on the next page
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2.20 Configuring the Event Action Function

Options Description
Load program pattern Loads all the pattern files (ProgPatYY, YY: 01 to 99) in the specified folder
at the root directory of the SD memory card.
Folder name Content
LoadProgPatXX XX:01to 10
File name Content
ProgPatYY.GPT YY:01to 99

When the Event Operation Mode Is Rising/Falling Edge

Options Description

Recording start/stop Repeats recording start and stop on every event occurrence.

Computation start/stop Repeats computation (/MT option) start and stop on every event
occurrence.

Flag On/Off Repeats the operation of setting the flag to 1 (On) and 0 (Off) on every
event occurrence.

Relay On/Off Repeats the operation of setting the relay to On and Off on every event
occurrence.

Internal switch On/Off Repeats the operation of setting the internal switch to On and Off on

every event occurrence.

Detail
Set the details when the action type is set to Recorded, Computation, or Message.

When Set to Recorded or Computation

Options Description

Start Starts recording or computation.
Stop Stops recording or computation.
Reset (Computation only) Resets computation.

When Set to Message

Options Description
All groups Writes the message to all groups.
Specified group Writes the message to the specified group. Set the destination by

specifying a group number.

When Set to Relay or Internal switch

Options Description

On Set the relay or internal switch to On.

Off Set the relay or internal switch to On.
Nofte

Do not manually operate a relay assigned to a status event or the output status of an internal
switch action.
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2.20 Configuring the Event Action Function

Number

Set the target number for Message, Reset the relative timer, Event trigger, Save event data,
Flag, User function key, or Load program pattern.

Operation mode Type Setup Items
Flag Flag number 1 to 20
Relay DO channel whose Type is set to Manual
Save event data Measurement group 1
Event trigger Measurement group 1, measurement group 2*
Rising edge Message Message number 1 to 100
Falling edge; Edge Reset the relative timer Timer number 1 to 4 (relative time)
’ Load settings Load number 1 to 10
Save settings Save number: 1 to 10
Internal switch Internal switch number whose Type is set to
Manual
Load program pattern* File number 1 to 10
Rising / Falling edge  Flag On/Off Flag number 1 to 20
Relay On/Off DO channel whose Type is set to Manual
Internal switch On/Off Internal switch number whose Type is set to
Manual

* When the measurement mode is set to Dual interval Release number 4 and later.

Group number
Set the display group number to write the message to when Specified group is specified.

Batch group number
Set the batch group number or all batch groups (ALL) to execute when events occur.

Explanation

Resetting a Relative Timer

Resets a timer and starts it.

If you reset a relative timer, it is considered to have expired (if the timer is being used as an
event, the corresponding action is executed).

Resetting a Match Time Timer

Resets a match time timer after it expires so that it is enabled again.

» Resetting a match time timer is not considered a timeout (even if it is being used as an
event in the event action function, the corresponding action is not executed).

* This operation can be used with match time timers whose timer action is set to single.

Loading Setting Parameters

This action can be specified only when the event is set to remote or user function key.
This action loads a setting parameter file from the root directory of the SD card and
configures the GM accordingly. Setting parameter files are named “LOAD1.GNL,” “LOAD2.
GNL,” and so on up to “LOAD10.GNL.” (If the advanced security function is enabled (On),
the extension is .GSL.)

You must create a setting parameter file and save it to the SD card in advance.

If the advanced security function (/AS option) is in use, security settings are not loaded.

Saving Setting Parameters

This action can be specified only when the event is set to remote or user function key.
This action saves a setting parameter file with the name “SAVE1.GNL,” “SAVE2.GNL,” and
so on up to “SAVE10.GNL” in the root directory of the SD card. (If the advanced security
function is enabled (On), the extension is .GSL.)
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2.20 Configuring the Event Action Function

Time Adjustment

This action can be specified only when the event is set to remote control input. This action
sets the GM internal clock to the nearest hour.

e Operation When Recording Is Stopped

Difference from the Nearest Operation
Hour

00 min 00 s to 01 minto 59 s  Truncates the minutes and seconds.
Example: 10 hours 01 min 50 s becomes 10 hours 00 min 00 s.

02 min 00 sto 57 minto 59 s The time is not changed.

58 min 00 s to 59 min to 59 s Rounds up the minutes and seconds.
Example: 10 hours 59 min 50 s becomes 11 hours 00 min 00 s.

* Operation during Recording
If the time difference between the event occurrence time and the nearest hour is within
the time specified by Gradually adjusting the time of Time basic settings, the time
is gradually corrected. Otherwise, the time is corrected according to Time adjustment
beyond limit.
P See the explanation in page 2-182 in section 2.26.4, “Setting the Time Zone, Gradual
Time Adjustment, and Daylight Saving Time”.

Internal Switch and Relay Output When the Scan Interval Is Shorter Than 100
ms
Internal switches and relays triggered by event actions are output at 100 ms intervals.
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2.20 Configuring the Event Action Function

Limitations on the Combinations of Events and Actions
The combinations that are indicated with v" marks in the table below can be used.

Event| Remote | Relay | Internal | Alarm Alarm Alarm Any Timer | Match |User Status
(DI (DO) | switch -10 - Math |- Communication | alarm timer |function
Action channel | channel channel key?
Recording v v v v v v v v v v
Recording start/ v v v v v v v
stop’
Computation v v v v v v v v v v
Computation start/ 4 v v v v v v
stop'
Manual sample v v v 4 v v v v v v
Alarm ACK v v v v
Save display data v 4 v v v v v v v v
Save event data v v v v 4 v v v v v
Event trigger v v v v v v v v v v
Message v v v v v v v v v v v
Reset the relative 4 v v v v v v v v
timer
Load settings v v
Save settings v v
Load program 4 v
pattern
Adjust the time v
Flag v v v v v v v v v v v
Flag On/Off! v v v v v v v v
Relay output? v v v v v v
Relay On/Off': 2 v v v
Internal switch® v v v v v v
Internal switch On/ v v v
off":3
1 When the operation mode is Rising/Falling edge.
2 Action can be set to Relay output, Relay On/Off, Internal switch, or Internal switch On/Off only

when the DO channel range type and internal switch type is set to Manual.
3 Only for DI modules installed in the GM whose operation mode is set to Remote.
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Event Action Examples

Example 1: Starting/Stopping Recording through Remote Control

Starts or stops recording when a remote control signal is applied to DI channel 0101. We
assume that a DI module is installed in slot 1 of the main unit and that the operation mode is
set to Remote. Event action number 1 will be used.

Setting the Mode of the DI Module
* Procedure

Config. tab > Measurement settings > Module settings > Module code “GX90XD-16-

11N”
e Setup ltems
Setup Item Value
Operation mode Operation mode Remote

Configuring the Event Action
* Procedure

Config. tab > Event action > Event action number [1-20]

e Setup Items

Setup Item Value
Event action number 1
Event action On/Off On
Event Type Remote

Number 0101

Operation mode Rising / Falling edge
Action Type Recording start/stop
Operation

If the DI channel 0101 input is turned on when recording is stopped, recording starts. If the
DI channel 0101 input is turned off when recording is in progress, recording stops.

Example 2: Writing a Message When an Alarm Occurs

Write the message “Channel 1 Alarm” to group 1 when an alarm occurs on channel 0001.
This example assumes that an Al module is installed in slot 0 of the GM main unit. Use

event action number 2.

Configuring the Event Action
* Procedure

Config. tab > Event action > Event action number [1-20]

e Setup Items

Setup Item Value

Event action number 2

Event action On/Off On

Event Type Alarm - I/O channel
Number 0001
Detail Alarm level 1
Operation mode  Rising edge

Action Type Message
Number 1

Other Settings

» Set Al channel 0001 to alarm level 1.

P Setup: See page 2-33 in section 2.3.2, “Setting Alarms”.
* Register “Channel 1 Alarm” in message number 1.
P Setup: See page 2-96 in section 2.11.3, “Setting Messages”.
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2.20 Configuring the Event Action Function

Example 3: Saving the Data Every Day at Hour 17

Save recorded data to the SD card every day at hour 17. Use event action number 3. Use
match time timer number 1.

Setting Match Time Timer 1

* Procedure

Config. tab Timer settings > Match time timer
e Setup Items

Setup Item Value

Match time timer 1

Type Day

Timer match condition Hour 17
Minute 00

Timer action Timer action Repeat

Configuring the Event Action
* Procedure

Config. tab > Event action > Event action number [1-20]
e Setup Items

Setup Item Value

Event action number 3

Event action On/Off On

Event Type Match time timer
No. 1
Operation mode  Edge

Action Type Save display data

Other Settings

Set the display data to be saved automatically. Set the file save interval to 1day or longer.

If a file save interval shorter than 1day is specified, the data is also saved at the file save

interval.

P Setup: page 2-104 in section 2.13.1, “Setting the Type of Data to Record (Event or display
data) and Recording Conditions”

P Setup: page 2-118 in section 2.15.2, “Setting the Save Method to Media (Auto save or
manual save) and Media FIFO”

Example 4: Setting DO to OFF and When Recording Starts and DO to ON
When Recording Stops

Set the output status of DO channel 0009 to ON when recording stops and OFF when
recording starts.

Recording start Recording stop

Recording start
Event

Recording stop

DO[0009]: On
Action |
I—, DO[0009]: Off
This example assumes that a DI/DO module is installed in slot O of the GM main unit.
Use event action numbers 4 and 5.
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Setting the DO Channel Type
* Procedure
Config. tab > DO channel settings > [0009-0014] > Range

* Setup Items

Setup Item Value
CH (channel) 0009
Range Type Manual

Configuring the Event Action

¢ Procedure

Config. tab > Event action > Event action number [1-20]

e Setup Items

Setup Item Value
Event action number 4
Event action On/Off On
Event Type Status
Detail Record
Operation mode Rising edge
Action Type Relay
No. 0009
Detail Off
Setup Item Value
Event action number 5
Event action On/Off On
Event Type Status
Detail Record
Operation mode Falling edge
Action Type Relay
No. 0009
Detail On
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2.21 Configuring Communication Channels (/MC
option)

Set communication channels.
Set these items to make the GM record data from Modbus devices or PCs.

2.21.1 Enabling Communication Channels and Setting the Span, Decimal Point,
and Unit

Web application: Config. tab > Communication channel settings > Channel range
(display example: C001-C020) > On/Off, Span
Hardware configurator: Communication channel settings > Channel range (display

example: C001-C020) > On/Off, Span

Item Selectable Range or Options Default Value
Channel range GM10-1: C001 to C300 —
GM10-2: C001 to C500

On/Off, Decimal place, Span Lower, Span Upper, Unit

Setup Item Selectable Range or Options Default Value
On/Off Off, On Off

Decimal place* 0,1,2,3,4,5 0

Span Lower* —9999999 to 99999999 0

Span Upper* —9999999 to 99999999 100

Unit* —

Character string (up to 6 characters, Alaf#[1 )

* You can set this when a communication channel is set to On.

On/Off
Select On to use the communication channels.

Decimal place
Set the decimal place for span lower and span upper.

Span Lower, Span Upper
Set the input range.

Unit

Set the unit.

At Power on*

Setup Item Selectable Range or Options Default Value
Value at power on Last value, Preset value Last value

*

You can set this when On/Off is set to On.

Value at power on
Set the value to replace the communication channel value at power-on.
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Preset value’

Setup Item Selectable Range or Options Default Value

Preset value —9.999999E+29 to 9.999999E+29 0
—9.9999999E+29 to —1.0000000E-30,0,
1.0000000E-30 to 9.9999999E+29

*

You can set th