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— NOTE

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in
any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior
written permission of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because
OMRON is constantly striving to improve its high-quality products, the information contained in this manual is
subject to change without notice. Every precaution has been taken in the preparation of this manual. Neverthe-
less, OMRON assumes no responsibility for errors or omissions. Neither is any liability assumed for damages
resulting from the use of the information contained in this publication.

— Trademarks

» Microsoft, Windows is either registered trademarks or trademarks of Microsoft Corporation in the United States
and other countries.

» Megger is a registered trademark or trademark of Megger Group Limited.

» Modbus is a registered trademark or trademark of Schneider Electric USA, Inc. in Japan, the United States or
other countries.

Other company names and product names in this document are the trademarks or registered trademarks of their
respective companies.

— Copyrights

Microsoft product screen shots reprinted with permission from Microsoft Corporation.




Preface

Preface

Thank you for purchasing a K7GE-MG Insulation Resistance Monitoring Device. This manual describes
how to use the K7TGE-MG.

Read this manual thoroughly and be sure you understand it before attempting to use the KTGE-MG
correctly according to the information provided. Keep this manual in a safe place for easy reference.
A PDF version of this manual can be downloaded from the OMRON website. (http://www.omron.com)

In this manual, "K7GE-MG" refers to the K7TGE-MG with its Main Unit connected to the Probe Units.
It is assumed that the load that the KYGE-MG measures is a motor. Before you use it for other

equipment such as a heater or transformer, carefully study the operating specifications of the
K7GE-MG.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other period
expressed in writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations
OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.
Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy
Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the
non-complying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an
amount equal to the purchase price of the non-complying Product; provided that in no event shall
Omron be responsible for warranty, repair, indemnity or any other claims or expenses regarding the
Products unless Omron’s analysis confirms that the Products were properly handled, stored,
installed and maintained and not subject to contamination, abuse, misuse or inappropriate
modification. Return of any Products by Buyer must be approved in writing by Omron before
shipment. Omron Companies shall not be liable for the suitability or unsuitability or the results from
the use of Products in combination with any electrical or electronic components, circuits, system
assemblies or any other materials or substances or environments. Any advice, recommendations or
information given orally or in writing, are not to be construed as an amendment or addition to the
above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

| Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN
ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN
CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.
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Terms and Conditions Agreement

Application Considerations

] Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a
complete determination of the suitability of the Product in combination with the end product, machine,
system, or other application or use. Buyer shall be solely responsible for determining appropriateness
of the particular Product with respect to Buyer’s application, product or system. Buyer shall take
application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide for
the user in determining suitability and does not constitute a warranty. It may represent the result of
Omron’s test conditions, and the user must correlate it to actual application requirements. Actual
performance is subject to the Omron’s Warranty and Limitations of Liability.

I Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and other
reasons. It is our practice to change part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate;
however, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of
the K7GE-MG Insulation Resistance Monitoring Device.

The safety precautions that are provided are extremely important to safety. Always read and heed the
information provided in all safety precautions.

The following notation is used.

/N CA O
Precautions for
Safe Use

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury, or in property damage.

Precautions on what to do and what not to do to ensure safe usage
of the product.

Precautions for
Correct Use

Precautions on what to do and what not to do to ensure proper
operation and performance.

Symbols
Symbol Meaning
General Caution
A Indicates non-specific general cautions, warnings, and dangers.
Caution
Electrical Shock Caution
A Indicates possibility of electric shock under specific conditions.
General Prohibition
® Indicates non-specific general prohibitions.
Prohibiti
rohibition Disassembly Prohibition
@ Indicates prohibitions when there is a possibility of injury, such as from electric
shock, as the result of disassembly.
General Caution
Mandatory Indicates non-specific general cautions, warnings, and dangers.
Caution
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Safety Precautions

A\ CAUTION

Minor injury due to electric shock may occasionally occur. Do not touch the Product
except for any buttons (keys) while power is being supplied.

Always connect the protective earthing terminal (@) to a ground.
Use AWG 16 for the protective conductor.

If the wiring material is inserted in a shallow position, it may cause property damage due
to ignition. When wiring, make sure that the wiring material is properly inserted all the
way into the terminal block.

If used the Product with incorrect wiring, it may cause property damage due to ignition.
Make sure the cable is connected properly when the power supply is turned ON.

Minor electric shock, fire, or malfunction may occasionally occur. Do not allow metal
objects, conductors, or cuttings from installation work to enter the Product.

Perform periodic inspection to the Product. A malfunction in the Product may
occasionally prevent monitoring impossible or alarm outputs, resulting in property
damage to connected equipment or devices. To maintain safety in the event of
malfunction of the Product, take appropriate safety measures, such as installing a
monitoring device on a separate line.

Minor injury due to explosion may occasionally occur.
Do not use the Product where subject to flammable or explosive gas.

Minor electric shock, fire, or malfunction may occasionally occur.
Do not disassemble, modify, or repair the Product or touch the interior of the Product.

0 O LeeP> D>

Take adequate security measures against DDoS attacks (Distributed Denial of Service attacks),
computer viruses and other technologically harmful programs, unauthorized access and other possible
attacks before using this product.

I Security Measures

Anti-virus protection
Install the latest commercial-quality antivirus software on the computer connected to the
control/monitor system and maintain to keep the software up-to-date.

-~
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Safety Precautions

Take the following measures to prevent unauthorized access to our products.

+ Install physical controls so that only authorized personnel can access control/monitor
systems and equipment.

* Reduce connections to control/monitor systems and equipment via networks to
prevent access from untrusted devices.

« Install firewalls to shut down unused communications ports and limit communications
hosts and isolate control/monitor systems and equipment from the IT network.

» Use a virtual private network (VPN) for remote access to control/monitor systems and
equipment.

» Scan virus to ensure safety of SD cards or other external storages before connecting
them to control/monitor systems and equipment.

Security measures to prevent unauthorized access 0

Data input and output protection

Validate backups and ranges to cope with unintentional modification of input/output data o

to control/monitor systems and equipment.

» Checking the scope of data

» Checking validity of backups and preparing data for restore in case of falsification and
abnormalities

» Safety design, such as emergency shutdown, in case of data tampering and
abnormalities

Data recovery
Backup data and keep the data up-to-date periodically to prepare for data loss.
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Precautions for Safe Use

Precautions for Safe Use

(1) Do not use or store the Product in the following locations:
+ Outdoor or locations subject to direct sunlight
* Locations subject to rain and wind damage
» Locations subject to excessive vibration or shock
» Locations subject to rapid temperature changes
* Locations prone to icing and dew condensation
* Locations subject to water or oil
» Locations subject to dust or corrosive gases (particularly sulfurizing gases, ammonia, etc.)
+ Locations subject to influence of static electricity and noise
» Locations subject to bugs and small animals

(2) A switch or circuit breaker should be provided close to this Unit. The switch or circuit breaker
should be within easy reach of the operator, and must be marked as a disconnecting means for this
Unit.

(3) Mount the Product in the correct direction for installation.

(4) Be sure to use power terminals carefully, because power supply terminals have hazardous voltage.

(5) Use the wire given in this manual.

(6) Use the power supply voltage within the range of the specifications and rated values. Use the input
voltage within the range of the specifications and rated values.

(7) Make sure the crimp terminals for wiring are of the specified size.

(8) Do not connect anything to terminals that are not being used.

(9) Confirm the wiring the input and output terminals correctly before power is supplied.

(10) The terminal block may be damaged if you insert a flat-blade screwdriver in the release hole with
excessive force. When inserting a flat-blade screwdriver into the release holes, operate with a
force of 15N or less.

(11) K7TGE-MG may be subject to radio disturbances. Do not install the Product near equipment that
generates high frequencies or surges.

(12) The maximum terminal temperature is 80°C. Use wires with a heat resistance of 80°C min to wire
the terminals.

(13) Make sure the LCD and the LEDs for output indicators operate correctly. Depending on the
operating environment, the Product parts may deteriorate faster than expected, causing the
indicators to fail.

(14) Use the cable within the length that is rated in the specification requirements for the wiring between
the sensor and the Product. As for the requirements on the cable distance, refer to 3-6 Wiring the
Communications Cable on page 3-13.

(15) In order to prevent inductive noise, wire the lines connected to the Product separately from power
lines carrying high voltages or currents. Also, do not wire in parallel with or on the same cables as
power lines. Other measures for reducing noise are to separate from ducts including noisy lines.

(16) Do not continue to use the Product if the front surface peels.

(17) The alarm output function is a function for the output of an alarm when the set threshold value is

below. Do not use this function for control, etc.

(18) Use this Product inside the control panel to prevent external noise.

(19) When discarding the Product, properly dispose of it as industrial waste.

(20) Never touch the charging terminal of the load while the K7GE-MG is in measurement operation.

(21) KTGE-MG cannot be used for legal inspection. Be sure to use a periodically calibrated measuring
instrument for legal inspection.

(22) When wiring, wire by enough length.

18
19
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Precautions for Safe Use

(23) Check terminal polarity when wiring and wire all connections correctly. Do not wire the input and
output terminals incorrectly.

(24) K7TGE-MG provides 50 VDC of Megger voltage. Do not use on equipment that may be damaged by
this voltage.

(25) Use and store the Product in a location where the ambient temperature and humidity are within the
specified ranges. If applicable, provide forced cooling.

(26) Please read and understand this manual before using K7TGE-MG.
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Precaution for Correct Use

Precaution for Correct Use

Observe the following operating methods to prevent failure and malfunction.

(1) During periodic inspection, installation of an additional sensor, or adjustment of sensor position,
use the Product after ensuring that correct operation can be performed.

(2) When mounting K7GE-MG on a DIN Track, follow the installation method described in Mounting to
DIN Track on page 3-4 to install it correctly.

(3) Confirm that wire does not stick up after wiring of stranded cable.

(4) In case of crossover wiring, install these by 10 A per 1 terminal because when Products are
connected more than one in parallel, quite many electric currents to be called off.

(5) The terminal block may be damaged if specialized tool is not used. Use a recommended flat-blade
screwdriver to inserted into a release hole on the terminal block.

(6) This Product is designed for use by qualified personnel with a knowledge of electrical systems.
Read this manual carefully before using the Product.

(7) Use the power supply voltage, input power, and other power supplies and transformers with
suitable capacities and rated outputs.

(8) Use a power supply that will reach the rated voltage within 1 second after the power is turned ON.

(9) Do not install the Product close contact with the heating element.

(10) Do not install the Product near equipment that generates high frequencies or surges.

(11) Install the Product so that the load doesn't span the Product body.

(12) If an error occurs during K7GE-MG operation, stop operation immediately and make suitable
corrections such as replacement.

(13) Do not use K7TGE-MG for safety devices or applications that could result in loss of life.

(14) Make sure to connect Main Unit and Probe Units before use.

(15) Make sure that the number of additional Probe Units is within the specified range.

(16) Be sure to install a magnetic contactor, etc. between the power supply and the load, and wire
K7GE-MG on the secondary side of it.

(17) Do not turn ON power to the load while K7GE-MG is measuring.

(18) Set the "Motor stop waiting time" setting value to at least the time from when the contactor is
turned off until the load completely stops.

(19) If you accidentally drop K7GE-MG, the inside of the Product may be damaged, so do not use it.

(20) Do not wire anything to the release holes.

(21) Do not tilt or twist a flat-blade screwdriver while it is inserted into a release hole on the terminal
block. The terminal block may be damaged.

(22) Insert a flat-blade screwdriver into the release holes at an angle. The terminal block may be
damaged if you insert the screwdriver straight in.

(23) Do not allow the flat-blade screwdriver to fall out while it is inserted into a release hole.

(24) Do not bend a wire past its natural bending radius or pull on it with excessive force. Doing so may
cause the wire disconnection.

(25) Do not insert more than one wire into each terminal insertion hole.

(26) Do not use any liquids such as paint thinner, similar solvents or alcohol to clean the Product. Clean
it with a soft, dry cloth.
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Regulations and Standards

Regulations and Standards

Conformance to Safety Standards

10

» For wiring from the Probe Unit to the load, use a Class CC, Class J, or Class T fuse with a rated
current of 7A or less.
» The protection provided by the device may be impaired if the device is used in a manner that is

not specified by the manufacturer.

» To use the Product, install it as an embedded device within a control panel.

+ The table below shows the nominal voltage and measurement circuit connections available for
each measurement category in the Main Power Supply System Configurations. Do not use the

device under conditions that exceed this category and conditions.

Main Power Supply System Configurations

3-phase, 4-wire type 3-phase, 3-phase, Single-phase, | Single-phase
(neutral point grounding) | 3-wire type 3-wire type 2-wire type (split phase),
TT (no grounding) | (single-phase | AC or DC 2-wire type
E; grounding) AC or DC
N P1 P1 L1 L1
P3
E E N
P2 P2
TN-C-S P3 P3 L2 L2
E E E E E E E E
L1
L2
L3
PEN
N
PE
CAT Il Phase voltage/line Line voltage Line voltage Line voltage Phase
voltage 300V 300V 240V voltage/line
277 VI480 V voltage
240 V/480 V
CAT Il 347 V/600 V in addition to | 480 V in 480 Vin 480 Vin Same as
the above addition to the | addition to the | addition to the | above
above above above
Connection TT: Connect E in the diagram above | Connect E in the diagram above
to Connect E in the diagram | to the No. 7 terminal (PE) of the | to the No. 7 terminal (PE) of the
measurement above to the No. 7 K7GE-MGM. K7GE-MGM.
circuit terminal (PE) of the Connect P1 and P2 to the No. 1 | Connect L1 and L2 to the No. 1

K7GE-MGM.

Connect P1 and P2 to the
No. 1 and No. 3 terminals
of the KTGE-MG1.

TN-C-S:

Connect PE in the
diagram above to the No.
7 terminal (PE) of the
K7GE-MGM.

Connect L1 and L2 to the
No. 1 and No. 3 terminals
of the KTGE-MG1.

and No. 3 terminals of the

K7GE-MG1.

and No. 3 terminals of the

K7GE-MG1.
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® Measurement Category

Regulations and Standards

The measurement category classifies the places and equipment which you can connect to the
measurement terminals, as prescribed in EN/IEC 61010-2-030. Each category is as follows.

CAT I:  Equipment to connect to circuits where
measures are taken to limit transient

overvoltages to low levels

CAT Il:  Energy-consuming equipment with an
energy supply from fixed wiring equipment

(such as a power outlet)

CAT lll:  Equipment in fixed wiring equipment that
particularly demands equipment reliability

and effectiveness

CAT IV: Equipment to use at the electrical service
entry

Conformance to EN/IEC Standards

Service
entry wire
[T Distribution board I

Internal wiring
N
- -
A~ P CAT Il
CAT IV
Fixed
f CAT1  CATII
equipment A

p RSE

outlet

)

This is a class A product. In residential areas it may cause radio interference, in which case the user
may be required to take adequate measures to reduce interference.
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Terminology

Terminology

12

Term

Abbreviation

Description

CompoWay/F

CompoWay/F is OMRON's standard communications format for
general serial communications. This format uses a standard frame
format as well as the well-established FINS commands used for
OMRON's PLCs. Therefore, it can simplify communications
between components and the host.

FINS (Factory Interface FINS The FINS protocol provides message communications between

Network Service) controllers in OMRON FA networks.

Modbus RTU - This is a standard communications control method that conforms to
Modicon Inc.'s RTU-mode Modbus Protocol (PI-MBUS-300 Rev. J).

Channels CH The units of the insulation measurement loop for the Insulation
Resistance Monitoring Device.

Power ON reset - A reset process that runs when the power turns ON.

Protective earthing PE The protective earth to connect to the housing of a device to bring

the housing to the same potential as the ground and allow ground
fault currents to flow to ground.

K7GE-MG - "K7GE-MG" refers to the K7TGE-MG with its Main Unit connected to
the Probe Units.

Megohmmeter - An instrument that measures the insulation resistance of electrical
products and indoor wiring, also called an insulation resistance
meter.

Megger voltage - The voltage that the device applies to measure the insulation
resistance. The K7GE-MG applies 50 VDC.

Megger method - A method to measure resistance values by connecting a measuring

circuit between a ground-insulated charged section that is
connected to the power line and a non-charged section such as a
grounded motor frame.

Parasitic capacitance

The capacitance that exists between the charging terminal of the
load and the terminal such as between PE. Also called stray
capacitance.
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Manual Structure

Page Structure

Manual Structure

5 Using Setting Parameters

Level 2 heading —————— 5-13 Communications Setting Parameters
—_—
Level Characters | Range of setting| || Default Description
values value
Communications | PSEL CWF/MOD CWF Protocol selection
Setting CWF (CompoWay/F)/MOD (Modbus RTU)
bPS ?kgg:; 2/38.4/57.6 (9.6 Baud rate
LEN 78 (bit) 7 Data length
SacE 112 (bit) 2 Stop bits
Specia| information _ PREY NONE/EVEN/ODD | EVEN | Parity
None/Even/Odd
ICOnS |nd|cate precautlons Sdik 0 to 99 (ms) 20 Send wait time
:

additional information, or

—_—
. . O = « a
reference information. Use the Unit Number Setting Switch on the Main Unit front part to set the | CI:C ) CJ (|

o ¢

Y]

I Procedure

unit number. The setting is applied after a power ON reset.

Set the setting parameters related to RS-485 communications. N S

The Send Wait Time setting parameter is the wait time from when the K7GE-MG receives a command
from the host system until it returns a response. If the response comes so fast that the host system
cannot receive it properly, increase this setting value. If you want to make the communications
response time faster, decrease this setting value.

When the Modbus RTU protocol is selected, regardiess of the setting value of the setting parameter, the data length is

() fxed intemally at & bits, and the stop bits fixe intamaly o 1 bit when the pariy is even/odd o fixed intemally at 2 bits
when the parity is none. Use it with caution

The operation procedure for the Baud Rate setting parameter is shown as follows:

i [ 1. Atthe Operation Level, press the Level Key for 3 seconds o st 2
A Step Ina proced ure more o Swilch to the ial Setting Level. Y oMyCH

Yaia

Indicates a procedure. « The LVL/CH display indicates , and LVL lights up to indicate that

the system is at the Initial Setting Level.

2. Press the Level Key at the Initial Setting Level (for less than 1 8%’2‘;2&" YpcE
second) to switch to the Communications Setting Level. ! L

| 3. Press the Mode Key several times to display 5P5.

8 [

— Level 1 heading

Level 2 heading

Gives the current
headings.

siajoweied Bumas SUORENWWOD £1-§

Page tab

I

Gives the number
of the main section.

Manual name Insulation Resistance Monitoring Device User’s Manual (N224) 5-25
Icons
Special information in this manual is classified as follows:
Icon Meaning
NP Additional information to read as required.
@ This information is provided to increase understanding or give hints on operation.
-

47 No. This indicates the position in Section 2 Procedure that provides more detailed information about

trouble and countermeasures.
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

| Man.No. | N224-E1-03 |
b Revision code

Revision code Date Revised content
01 January 2021 Original production
02 April 2021 Pages 2-4 and 3-12: Corrected a fusing current value.
03 September 2022 » Added information on Safety Precautions.
» Pages 3-15, 3-16 and 3-17: Corrected connection diagrams.
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1 Overview
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Overview

The K7GE-MG is a device that automatically measures the insulation resistance of a load and supports
trend monitoring.

Periodic inspections by manpower may cause a unexpected machine stoppage due to a decrease in
insulation resistance of equipment before the next inspection. The K7GE-MG provides automatic
monitoring of the insulation resistance of each load and allows planned maintenance.

The K7GE-MG measures the insulation resistance by the same detection principle (Megger method) as
a Megohmmeter.

To measure the insulation resistance using the K7TGE-MG, it is necessary to EH % -
combine one Main Unit with at least one Probe Unit. —
aBAEE)| €= ]|
5555 &
@ ¥ oo
Main Unit Probe Unit
K7GE-MGM K7GE-MG1

The functions of the Main Unit and Probe Unit are
shown in the figure on the right.

The Main Unit corresponds to a Megohmmeter,
and the Probe Unit corresponds to a
measurement probe with internal contacts. The
Main Unit turns ON these contacts in sequence
and measure multiple loads individually.

Up to eight Probe Units can be connected to one
Main Unit.

Main Unit Probe Unit Probe Unit Probe Unit

K7GE-MG supports a motor as a measurement load. If you want to measure other loads such as a
heater or transformer, carefully study the operating specifications of the K7GE-MG before use.

Insulation Resistance Monitoring Device User’s Manual (N224)



1 Overview

1-2 Features

The following features make the K7GE-MG convenient and safe to use.

sainjeaq z-|

I Uses the Same Detection Principle as a Megohmmeter

The K7GE-MG measures the insulation
resistance by the same detection principle

Megger metho

(Megger method) as a Megohmmeter. Therefore, == E5
the inspection data of the Megohmmeter can be (& I | 1 Y B
I.lsed, ar;tlj the smooth introduction of this system 35688 lE
s possible.
'S poss 55|éc3 o O
@ @‘ oo B
Megohmmeter — —1— T T T T
E=I=SSSSSSSE
K7GE-MG

I More Support for the Safety Functions

® The K7GE-MG is always monitoring the OFF state of the loads and the power line. KTGE-MG does
not start measurement even if it receives a measurement start signal during load operation. In
addition, K7TGE-MG will stop the measurement immediately if the load restarts during the

measurement.
e |n addition, the KTGE-MG is Turn OFF KTGEMG
i i Auxiliary e m e e —
ﬁ::#i?rii ilNIth an overcurrent | contact OFF=¢ Q
o , VIV Disconnect
This limits the following Interiock =30 — e {um OFF)
—p — > o
overcurrents to safe levels: ! monioing
Disconnection
- Instantaneous overcurrent X | _| O (tu OFF) OK
i Status output
that flows when the load is during O—< T
measurement !

restarted during
measurement.

- Overcurrent that flows when
the insulation resistance
value is extremely low.

Current| Overcurrent

limiter prevention@
= Megger voltage

(50 VDC)

R R o

I
1
I
1
I
1
I
Start measurement 1
I
1
I
1
I
1
I
1

Note The above diagram shows only the parts of the internal circuit of the KTGE-MG that are

e To reduce equipment damage necessary for explanation.

and prevent electric shock, the
K7GE-MG has a low Megger
voltage of 50 VDC*.

* Even if the Megger voltage is 50 VDC, it does not affect the measurement accuracy.

e The K7GE-MG provides a contact output that indicates that measurement is in progress. You can
design an interlock circuit that prevents the load from restarting during the measurement.
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I Supports Multiple Channel Measurement

K7GE-MG can be measured up to eight channels per Main Unit by adding
more Probe Units. This reduces cost and installation space per channel.

K7GE-MG 8 Units max.

Periodic Inspection by a Megohmmeter Is Possible with the
K7GE-MG Installed

The K7GE-MG is cut off from the load by the
internal dry contact except during measurement. E-MG

This allows inspection using a Megohmmeter Y Y ) 5. [comac
without disconnecting the wiring.

Contact OFF
except during
measurement

Megohmmeter Measurement current of the
Megohmmeter does not flow

Note The above diagram shows only the parts of the internal
circuit of the K7GE-MG that are necessary for explanation.

I Easy Retrofitting to the Equipment

® The signal wire of the K7TGE-MG can be connected in parallel with the
secondary output terminal of the contactor and the PE terminal of the
load. Therefore, it is not necessary to perform large-scale wiring again.

Control
panel

Trigger

e |f you connect the auxiliary contact of the contactor to the trigger input
terminal of the K7GE-MG, you can use it as a measurement start signal. It
contributes to the reduction of parts because no additional sequence is
required.
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I Enables Remote Trend Monitoring

1 Overview

o K7GE-MG automatically collects the measured
values of loads with the communications
function. You can monitor the equipment from a
remote location. Remote monitoring greatly
reduces the man-hours required to measure
and collect data with the Megohmmeter while
patrolling FA systems and facilities.

Insulation Resistance Monitoring Device User’s Manual (N224)

-
Measurement

value

Load 1

Load 2

Alarm value 1 f-=-mmmmm e e e e N e e -

Alarmvalue 2 |- -—eeeeeeeeeeee_._ A LoAd 3
7'xx/1 2 3 4 5 6 7 Year/Month

Communications converter <

i

sainjeaq z-|




1 Overview

1-3 Model Number Legend

This section shows the model number legend of the K7GE-MG Main Unit and Probe Units.

e Main Unit
K7GE-MG M O
(1) 2) )
(1) (2) 3) Meaning
Base model Unit type Power supply voltage
K7GE-MG Insulation Resistance Monitoring Device
M Main Unit
A 100 to 240 VAC power supply
D 24 VAC/VDC power supply
® Probe Unit
K7GE-MG 1
(1) 2)
(1) (2) Meaning
Base model Unit type
K7GE-MG Insulation Resistance Monitoring Device
1 Probe Unit

Refer to A-1 Specifications on page A-2 for the specifications of each model.
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1 Overview

Insulation Resistance Measurement
and Monitoring System

K7GE-MG is automated according to the procedure of manual measurement and monitoring by

Megohmmeter.

measurement by Megohmmeter.

MC-a

Megohmmeter

The flowchart of measurement and monitoring of K7GE-MG is shown below together with manual

Auxiliary K7GE-MG
J MC-a contact |- —_— - — - — -
Sta

I OFF rt measurement

Discharge
of electric |
charge

Apply
Megger

Tvoltage

Note The above diagram shows only the parts of the internal
circuit of the K7GE-MG that are necessary for explanation.

| Step | Manual measurement by the Megohmmeter | | Step | Automatic measurement by the K7TGE-MG |
0 | Load operation in progress 0 Walts until the auxiliary contact turns OFF (trigger
signal ON)
. Tri ignal ON with th FF
Turn OFF the contactor and disconnect the loads from rigger signal ON wit t. e contactor O .
1 . 1 — Measurement operation starts when the trigger
the power line . :
signal is ON
Waits for the loads to stop completely
2 | Wait for the loads to stop completely (visual) 2 | (automatic standby based on setting parameters,
default value: 10 s)
Wait for the discharge of electric charge accumulated Performs forced discharge of electric charge by the
3 in the wiring 3 built-in resistor of the KTGE-MG
(Decide the time through experience or residual (Waits for 20 s while limiting the peak value of the
voltage measurement) discharge current to 1 mA max.)
Internal contact of the Probe Unit turns ON, and
4 | Place the probe on the load and apply Megger voltage 4 application of the Megger voltage starts
Applies Megger voltage until the measurement value
. - . stabilizes
5 z\rfnlet Igrtrt]f;ewr::?nasg;er:;?t)value tostabilize (charging 5 | (Continues the measurement for the time set in the
g capacily Time to Wait to Stabilize setting parameter, default
value: 60 s)
| 6 | Read the insulation resistance value | 6 | Measures the insulation resistance value
7 | Remove the probe from the load 7 The .conltact of the Probe Unit turns OFF, and
application of the Megger voltage stops
8 Determine if the measurement value is normal or an 8 Compares the set alarm value and measurement
error value, and performs alarm output
| 9 | If there is more than one load, measure the next load | 9 | If there is more than one load, measures the next load
10 Record the measurement value and end the series of 10 Check the measurement value from the display on the
operations front part, or read and record it remotely

Insulation Resistance Monitoring Device User’s Manual (N224)
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1 Overview

1-5 Nomenclature and Functions

I Appearance

Main Unit Probe Unit

Symbol Name Operation

(A) DIN Track mounting hook | Used for mounting to the DIN Track.

(B) Right connector Connects the Probe Unit.

(9] Right connector cover A cover for preventing the entry of dust and dirt into the connectors.
Remove this cover when combining the Main Unit and Probe Units, and
during expansion of Probe Units.

However, use the Probe Unit on the extreme right without removing this
connector cover.

(D) Left connector cover A cover for preventing the entry of dust and dirt into the connectors.
Remove this cover when combining the Main Unit and Probe Units, and
during expansion of Probe Units.

(E) Left connector Connects to the Right connector.
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1 Overview

I Front Section: Main Unit

(A
Lm e\ 0]
B N (A _(B)
[TRIG FIN ‘/H
LVL
M —| H [ ABARAL ‘ H G
| \‘- MANU AGE 4@7‘/\
7| © @ (S ~ e —E)
OO Co
MANU
RESET| | MEAS
* —
\ |
(H) ©G) F)
Symbol Name Operation
(A) Alarm output Displays the alarm judgment results of automatic measurement in three colors.
indicator Green: Normal
Yellow: Warning (Alarm 1 occurrence)
Red: Critical (Alarm 2 occurrence)
If the status is different across multiple channels, the display color is decided in the
priority order of red (critical) > yellow (warning) > green (normal).
(B) Measurement The automatic measurement operation consists of several steps. This indicator
step indicator shows the progress of the step from the start to the end of the measurement.
(C) Main display The following contents are displayed in the operating status of the Main Unit.
Measuring operation: The remaining seconds until the measurement
completes are counted down
After measurement completed: The insulation resistance measurement value, or
characters indicating measurement failure
Setting level: The setting parameter name, or setting value
Error occurs: The characters indicating the error status
(D) Protect indicator | Indicates that the protect function of the setting parameter is set.
E Operation keys | Level Key (O Selects the setting level.
y (O)
Mode Key (CQ) | Selects the setting parameter of the Initial Setting Level and
Communications Setting Level.
Displays the measurement value of each channel at the
Operation Level. Also used to select between
enabling/disabling of measurement value display automatic
scroll.
Shift Key () Sets the parameter value to a changeable state. Used for digit
shift in the changeable state.
Up Key (A) Increments the value when the parameter is in a changeable
state.
(F) Manual Selects to start or end manual measurement. Manual measurement is used to
Measurement check the operation when the system is started up. Automatic measurement
Key requires a trigger signal to start measurement, but manual measurement does not
require a trigger signal. You can use manual measurement in the same way as a
Megohmmeter.
(G) Reset Key Selects to return to the power reset status. Even if the measuring operation is in
progress, priority is given to the Reset Key, and measurement stops to return to the
power reset status. The Reset Key is enabled only in the Operation Level.

Insulation Resistance Monitoring Device User’s Manual (N224)
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1 Overview

Symbol

Name

Operation

Unit Number
Setting Switch

Sets to set the unit number during communications.

(1

Status display

MANU Indicates the manual measurement state.
ERR Indicates that a system error occurred.
AGE Indicates that it is time to replace the Main Unit (guideline).

LVL/CH display

Displays the level*, or the value of the channel number.

LVL Indicates that the value displayed in the LVL/CH display is the
"Level".
CH Indicates that the value displayed in the LVL/CH display is the

"Channel".

* Refer to 5-1 Levels on page 5-2 for information on the levels.
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&
z
o
3
I Front Section: Probe Unit 8
g
3
S
@[ :
N / 33
PWR O bt )
MEAS T ®
11—
ALM OO
O —1llens ,
'7 ! .
;
7 ® B
Symbol Name Operation
(A) PWR indicator (green) Indicates that the Probe Unit power is ON.
(B) MEAS indicator (green) Indicates that measurement is in progress for the load connected to
the Probe Unit.
(C) ALM indicator (red) Indicates that an alarm occurred in the load connected to the Probe
Unit.
(D) Channel Number Setting Sets a unique channel number for each Unit when multiple Probe
Switch Units are added.
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I Terminal Section: Main Unit

(B)—

{i
(
o e e

;rF_mﬂ =145
A e Bel—

(D)
(E)

I[l

A

) O < A
(D ]} D |} e
921 904
3D 0
5 5

ADR x10 x1

MANU
RESET MEAS

=175 185!
[}

=155 ~ 185 =195 ~205
© —lee Eel—lEs Bl
N
Symbol Terminal Name Operation
y Number P
(A) 1and 2 Operation Connect the operation power supply to the Main Unit.
power supply
(B) 3and 4 Trigger input | Input terminals of the external contact from where a trigger signal is
applied.
No. 3: Collector of the NPN transistor, No. 4: Emitter of the NPN transistor
(©) 5and 6 RS-485 Connect the RS-485 communications line.
No. 5: +, No. 6: -
(D) 7 PE A protective earthing terminal.
(E) NC NC Do not connect anything to this terminal.
(F) 13 and 14 | ALM 1 output | Compares the measurement value and alarm value 1, and outputs an
alarm.
No. 13: Collector of the NPN transistor, No. 14: Emitter of the NPN
transistor
(G) 15 and 16 | ALM 2 output | Compares the measurement value and alarm value 2, and outputs an
alarm.
No. 15: Collector of the NPN transistor, No. 16: Emitter of the NPN
transistor
(H) 17 and 18 | Status output | Provides notification that measurement is in progress. The output is
during normally open (OFF) You can use this output to design an interlock circuit
measurement | to prevent accidental restart of the load during measurement operation.
No. 17: Collector of the NPN transistor, No. 18: Emitter of the NPN
transistor
U} 19 and 20 | Self-diagnosis | Provides notification about system error in the Main Unit. The output is
error output normally closed (ON).
No. 19: Collector of the NPN transistor, No. 20: Emitter of the NPN
transistor

\ 1y

@ Perform the wiring according to Section 3 Installation and Wiring.
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I Terminal Section: Probe Unit

(M—O% %%(B)
E=|BE

\

|

K7GE-MGT L

=dun4 pue ainje|ouswoN G-|L

suon

PWR O
MEAS O

ALM O

CH

1
w2
N 3
8! 4
7 (]

[}

]

O

Terminal n
Symbol Number Name Operation

(A) 1and 3 Voltage input Connect the load terminals.

No. 1: Connect the R-phase in a 3-phase system, and the
L-phase in a single-phase system

No. 3: Connect the S-phase in a 3-phase system, and the
N-phase in a single-phase system

Use the terminal No. 1 to discharge the electric charge

and apply the Megger voltage.

(B) NC NC Do not connect anything to this terminal.

Insulation Resistance Monitoring Device User’s Manual (N224) 1-13
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1-6

Internal Block Diagram

This is an internal block diagram of the state when the Main Unit and the Probe Units are connected.
The following describes the main configuration elements.

I |

| Trigger .

. Display Iniut I = |

: el | Discharge L+ Apply oltage |
4—3 E— Measurement _\<; rof electric S Megger monitoring

I 7 | charge ] voltage |

b 4

RS-485 O—{ R5-485 | I |
v driver

I Microcomputer 0
AlM1andALM 2 Megger =
-
I

outputs I voltage 1
Self-diagnosis O— }f{ < —3[

error output !
Status output during Current 7
measurement | limiter _ED ®
| Ié MGR I
| ' ®
| % m /0 Bus
|

'
S |

'
— - — - —— — - —_——— o — . —— — - — - — . — . —— —— —— —— —— —— —— — o — o — o — =)

T 1 FTower supply

Trigger Input

Connect an external contact, and then starts the measurement operation by a signal from this
contact.

When the auxiliary contact of a contactor is connected to a trigger input terminal as an external
contact, the measurement operation can be started at the time the contactor is turned OFF, that is,
when the load is turned OFF from the power line.

Voltage Monitoring

The voltage in the load lines is monitored to determine whether the load is turned ON or turned OFF.
This monitoring is performed at all times, and even when the measurement start signal is input, the
measurement operation does not start if the load is turned ON. Also, even if measurement is
progressing normally, it immediately stops if the load is turned ON during the measurement.

Discharge of Electric Charge

A parasitic capacitance component due to the wiring is present between the charged sections of the
load and the PE. Therefore, even if the contactor is turned OFF, the electric charge accumulated in
the parasitic capacitance component is not discharged immediately. It would take several minutes
for the electric charge to be discharged naturally, so this circuit forcibly discharges the charge. In the
case of a simple short circuit, excessive short-circuit current flows instantaneously, and therefore, by
having a resistance component, the current can be limited to a level where it does not cause any
problem. This processing for the discharge of electric charge is performed before the application of
a Megger voltage.
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® Megger Voltage
Generates a voltage of 50 VDC.

® Apply Megger Voltage

Turns ON the internal contact and applies Megger voltage to the load.

weaBeiq yoo|g [eulaju] 9-|

® Measurement
Measures the current flowing through the insulation resistance. Since Megger voltage is a known
value, the insulation resistance value can be calculated from the Megger voltage and the current
value.

® Current Limiter
If the load is turned ON when applying a Megger voltage, it is detected by the voltage monitoring
circuit and the measurement operation stops. However, due to a slight time lag, excessive current
flows between the charged sections of the load and the PE at the moment the load is turned ON.
The same thing happens when the insulation resistance value is extremely low even if the load is
properly turned OFF. To protect the load and the peripheral equipment, as well as the internal circuit
of the K7TGE-MG from such an overcurrent, the K7TGE-MG is equipped with a current limiter circuit
which limits the overcurrent.
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1-7 System Configurations

I Minimum Configuration

This is the minimum configuration for monitoring the insulation resistance using the K1TGE-MG.

The auxiliary contact of the contactor inserted in Measurement
MC MC-a starts at auxiliary

front of the load can be used as the measurement N\ _\| Measurement start signalcontact OFF

start signal (trigger signal). nterlock \ _ Lo

= L3|

You can check the measurement value from the
display on the front part. PE

|

The alarm output can be used for external
notification. There are two alarm outputs, and by

Mm

setting a threshold value for each alarm output, Eararard &
judgment can be performed in two stages. ® | oo
The K7GE-MG has the "Status output during ==l===
measurement" terminal that is turned on during Status output during measurement
measurement operation. This allows you to é‘
design an interlock circuit that will not restart the Alarm output

load during measurement operation.

I Measurement of Multiple Channels

This configuration is used when monitoring multiple loads collectively.

Design a system configuration that

simultaneously turns ON and OFF the contactors

installed on the loads. The K7GE-MG performs Interlock

sequential measurement for one load at a time

upon receiving the measurement start signal

(trigger signal). However, a load that is turned ON .

at the time of measurement is treated as F‘f { 1
PE

"measurement failed".

Eﬁ % i i i Measurement
. L L starts at auxiliary
; i N Vil I I 1 COntaCt OFF

In an application such as a duplex alternating pump, Mo

you can use the K7GE-MG by constructing a EBBHE o || el | RS | s

sequence in which a trigger signal is input at the time S= L @ Py 0
VL7 all loads (pumps) are simultaneously OFF (when & ﬁ)[oo |
@ neither water supply nor draining is performed). = ] - , ,

In cases where it is not possible to realize the timing e

when all loads are simultaneously OFF, use two sets ‘

of the K7GE-MG Main Unit + Probe Units. Status output during Ji.

measurement
Alarm output
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I Remote Monitoring by the PLC or PC

This configuration is used when performing remote monitoring of the measurement values with a PLC
or PC as the host.

suoneinbyuon wayshs -1

When a PC is used as the host, you can Communications PC
converter

use the K7GE-MG by converting the
RS-485 to USB or Ethernet using a
commercial communications converter.

The protocol is compatible with
CompoWay/F and Modbus RTU.

The K7GE-MG does not have a function to 31 Node max.
. 500 m max.

retain the past measurement value data. eme

Also, data is lost when the power is turned

OFF. Therefore, read the measurement

values when the measurement ends and

before the next measurement starts, and

before the power of the Main Unit is turned

OFF.

To know the timing of measurement end, you can use status output during measurement in the K7GE-MG. Status output
. |, during measurement turns ON when the measurement operation starts and turns OFF when measurement ends. This
@ change from ON to OFF is the timing when measurement ends.
#  You can also use the communications commands to read the flags synchronous with the status output during
measurement.

I Customization of HMI from the Touch Panel

This configuration is used when a touch panel is installed on the front panel to customize the HMI for
checking the measurement values and performing the alarm reset operation.

A connection is established with the touch panel

via the RS-485, and the touch panel is used as USB or
the master. Ethernet
The protocol is compatible with CompoWay/F and PC
Modbus RTU.

The K7GE-MG does not support the multi-master Fihermet

system. Therefore, to further connect a host
system and perform remote monitoring, connect
the host system to the touch panel, and perform
operations such as reading the measurement
values or changing the setting parameters of the

K7GE-MG via the touch panel. Touch panel
OMRON NB-series, etc.

Refer to the manual of the touch panel in use for
details on communications between the host
system and the touch panel.
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1-8 Safety Precautions

\ 1/
@ Be sure to install the contactor in front of the load to be measured.
-

The K7GE-MG uses the same Megger method as a Megohmmeter for detecting insulation resistance.
The Megger method measures resistance values with a measuring circuit connected between the
charged section and the non-charged section. The charged section is usually connected to the power
line and insulated from the ground. Also, the non-charged section is a grounded section such as a
motor frame. The measurement circuit of K7TGE-MG is connected between different insulated circuits.
Therefore, if the charged sections turn ON during measurement, it may result in a ground-fault
accident.

|
— - I
M ] = | M
' o
(SR |
Contactor
= K7GE-MG =

= = K7GE-MG
Incorrect Correct

-_j,__q_

Also, although the voltage is low, applying a Megger voltage to the output circuit of the secondary coil of
the inverter may cause an inverter failure.

Inverter Inverter _ _
LR !

|

g — . T + .
|
|

M 4 2
i .
o
t

[ |

Contactor

= K7GE-MG = = K7GE-MG =
Incorrect Correct
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Procedure
]

This section describes the procedure from preparation to startup of the K7GE-MG.

21 Procedure . .........ii i e 2-2
(1) Advance Preparation . . . ... ... . 2-2
(2) Installation and Wiring . . . . ... .. 2-3
(3) Initial Setting .. ... .. 2-5
(4) Test Operation with Manual Measurement . ................. ... .. ......... 2-7
(5) Starting Operation . ... 2-8
Troubleshooting . ... ... 2-10
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2 Procedure

2-1 Procedure

The procedure for starting actual operation is
shown using a system that measures three loads

as an example. Interlock
The procedure is described in the following five
steps.
Steps
(1) Advance Preparation
(2) Installation and Wiring Measurement starts at
(3) Initial Sett | auxiliary contact OFF
nitial Setting
(4) Test Operation with Manual Measurement
(

5) Starting Operation

The "@i?) No. **" in the following description is the

reference number in Troubleshooting at the end of  nessrenen " —— ljil
this section. Refer to the corresponding number

when the operation does not run normally even

after following the procedure.

I (1) Advance Preparation

Examine the time until the load stops.

e Measure the time until the load stops after the contactor is turned
OFF. Use the setting value of the Motor Stop Waiting Time
setting parameter as a guide.

\ L/ Use the value of the load that took the longest time from among the three
@ loads as a guide.

Use a Megohmmeter to measure the insulation resistance during
normal operation of the target load.

® This is the reference value for deciding the Alarm Value 1 and 2
setting parameters.
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2 Procedure

I (2) Installation and Wiring

Connect three Probe Units to one Main Unit.

N
e Remove the right connector cover of the Main Unit and the left _';
connector cover of the Probe Units. g
[1°]
\ L/ Use the Probe Unit on the right end with the right connector cover %
attached.
e Join the connectors together. Make sure that the connectors are _ (O
connected firmly without any gap between the Units. == =
(B T v -
a6 | <=
S&ES @
@ W] oo
Sl %
Mounting to DIN Track.
e Pull down the DIN Track mounting hook under the Main Unit and S End plate

Probe Units to mount the Units on the DIN Track.

e Secure with the DIN Track mounting hook.

e [nstall an end plate* on the left and right sides. * Sold separately

\ |/ Be sure to connect the Units together before mounting them on the DIN
Track.

End plate \
DIN Track mounting hook
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2 Procedure

Wire all connections.

® To be safe, always attach a
fuse (7 A max., fast-blow
type) in the wiring from the
Probe Unit to the load.

® The figure shows a
simplified view of the wiring
for status output during
measurement, and ALM 1
and ALM 2 outputs. Use a
suitable relay according to
the switching capacity of the
output transistor.

® The K7GE-MG provides an
output transistor with
specifications of 24 VDC
(+10%) and 50 mA max.

Probe Unit 2 Probe Unit 3
Main Unit
Operation
power supply
Status output durin
measurement ALM 1 | ALM 2 /,
: —

.1, Supply the operation power from a system different from that of the load. If the same system is used, the power
@ supply to the K7GE-MG will turn OFF when the load contactor turns OFF, and you may not be able to perform

measurement.
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| (3) Initial Setting

2 Procedure

Set the channel numbers of the Probe Units.

e Set the channel number of the first Probe Unit to 1 with the rotary
DIP switch on the front.

\
@ Observe that it is not a DIP switch on the Main Unit side.

® |n the same way, set the channel number of the second Probe
Unit to 2 and that of the third Probe Unit to 3.
Always set the channel number to a serial number starting from 1.

The K7GE-MG will not operate properly if the channel numbers are not
<  set sequentially from 1 such as 2, 3and 4 or 1, 2 and 4.

\ v

Turn ON the power supply to the Main Unit.

e The Operation Level is displayed immediately after the power is
turned ON.
- - - - indicates measurement standby.
?) No.1*

* This is reference number in Troubleshooting described at
the end. If the K7GE-MG does not operate properly after
performing the procedure, see the reference number.

Move to the Initial Setting Level.

® Press the Level Key for at least 3 seconds to move from the
Operation Level to the Initial Setting Level.
In the Initial Setting Level, LVL and [ are displayed together on
the LVL/CH display.

Set the total number of channels.

The total number of channels is used to perform the processing in
the case of a measurement failure when the Main Unit can no
longer recognize the Probe Units due to a malfunction, etc.

e |f the main display part does not display ! *LH, press the Mode
Key several times to display M~ L H.

® Press the Shift Key to display the setting value.
The setting value is displayed.

Insulation Resistance Monitoring Device User’s Manual (N224)
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2 Procedure

® Press the Shift key again to change the setting value. ( )
The digits that can be changed start flashing. “ L,%,IL > 4

e Press the Up Key several times to set the setting value to 3. ORES O5 5 5 iy
In this example, the total number of channels is set to 3 LLVF,IL ::I':
because three Probe Units are used. wanuTeRR TAce ) |

® Press the Mode Key to define the changes. ( )
The setting value is overwritten, and the next setting parameter 0 ,l:” 'Vll 'l
will be displayed. T

|

Repeat the process to set the other parameters.

Parameter name | Characters | Setting value Description

Alarm Value 1 ALMi xx.x (MQ) If the measurement value dropped below the alarm
value, the alarm output indicator is lit yellow and ALM
1 (warning) will be output. One alarm value 1 is
provided in common for all channels.

=
==
=X
¥

Alarm Value 2 A xx.x (MQ) If the measurement value dropped below the alarm
value, the alarm output indicator is lit red and ALM 2
(critical) will be output. One alarm value 2 is provided

in common for all channels.

Motor Stop Waiting | Mt XXX (seconds) Set the time until the load stops after the contactor
Time turns OFF plus a margin.

(Use the time measured during advance preparation
as a guide.)

If you want to use a user-specified critical threshold, set it to alarm value 2. Alarm value 1 is set between the normal

value measured during advance preparation and alarm value 2.

@ If you do not have a user-defined critical threshold, the alarm value 2 can be set to 1 MQ recommended by IEC

¥ 60034-1 and the motor manufacturer. Alarm value 1 is set between the normal value measured during advance
preparation and alarm value 2.

-~
~

Return to the Operation Level.

Operation Level.
- - - - indicates measurement standby.

® Press the Level Key for at least 1 second to return to the % 1 second

m@ No.2
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I (4) Test Operation with Manual Measurement

Procedure

Make sure the load contactor is turned OFF.

e Immediately after returning to Operation Level, the
measurement standby is established without starting
measurement even if the auxiliary contact of the contactor is
turned OFF. Perform manual measurement in this state.

m@ No.3

Select the channel to perform manual measurement.

® Press the Mode Key several times to set the channel number to
perform manual measurement.

)?) No.4

Manual measurement is started.

e Press the Manual Measurement Key at least for 3 seconds to
start manual measurement.
MANU indicator will light.

m@ No.5

e Manual measurement performs continuous monitoring
regardless of the trigger signal, and does not provide ALM 1
and ALM 2 outputs.

Make sure the measurement value is suitable.

e Make sure the measurement value stabilizes within 60 seconds.

If the measurement value does not stabilize even within 60 seconds,
return to the Initial Setting Level, and increase the setting value of the
.1, Time to Wait to Stabilize (5t it ) setting parameter. Up to 99 seconds
@ can be set.
¥  This setting value is used for the waiting time from when a Megger
voltage is applied during automatic measurement until the measurement
value stabilizes.

e Make sure that the measurement value is not significantly
different from the value previously measured with the
Megohmmeter.

m@ No.6

If the measurement value is not stable due to the influence of noise,
change the setting value of the Average processing (A/ ;) setting
parameter to ON (with averaging processing) in the Initial Setting Level.
When this parameter is set to ON, the average value of eight
measurements is treated as the measurement value.

-
~
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2 Procedure

Manual measurement is ended.

® Press the Manual Measurement Key for 1 second to end
manual measurement, and the K7GE-MG will return to
measurement standby in the Operation Level.
In addition, the measurement will be ended automatically 3
minutes after the start of manual measurement.

Perform manual measurement for the remaining channels as well.

e Repeat the process to perform manual measurement for the
remaining channels as well, and check the measurement
values.

I (5) Starting Operation

MANU
MEAS

1 second

Turn ON the load contactor.

® Make sure the peripheral equipment including loads are
operating correctly.

Turn OFF the load contactor.

e Automatic measurement is started.
TRIG indicator will light on the measurement step indicator.
The main display part shows the approximate number of
seconds required to complete the measurement, and it will be
counted down.

® The discharge of electric charge is performed after the time set
in the Motor Stop Waiting Time setting parameter has elapsed.
The measurement step indicator moves to the next step. The
first arrow indicates that the discharge of electric charge is in
progress.
The MEAS indicator on channel 1 of the Probe Unit will light in
measurement operation.
This process always requires 20 seconds.

e A Megger voltage is applied and it is held for approximately 60
seconds until the measurement value stabilizes.
The measurement step indicator moves to next step. The
second arrow indicates waiting for stability.

® Sampling is performed. It takes about 1 second.
The measurement step indicator moves to next step. The third
arrow indicates that measurement is in progress.

' |

|
oH (N |

]
! C |
oH 0o

MANU AGE

IEDIDIDID -\
| |

|
oH {

MANU

ALM

MEAS
(]
ALM

CH1

MEAS
(5]
ALM

CH1

ALM
O

CH2

MEAS

ALM

CH2

MEAS
0
ALM

CH2

MEAS | MEAS | MEAS
0
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2 Procedure

e The measurement of channel 1 is completed, the alarm

judgment is performed for the confirmed measurement value, RO, i | |ves s s
and the results are applied in the alarm output, the alarm output Z ,'-" " AL AL | AL
CH —

indicator, and the ALM indicator of the Probe Unit. CH1|cH2|cH3
Next, the measurement for channel 2 will start. :

The MEAS indicator on channel 2 of the Probe Unit will light.

You can perform the Motor Stop Waiting Time setting

parameter only during the first measurement. The procedure for

channel 2 onward will be started from the discharge of electric

charge.

ainpasoid |-z

e When the measurement is complete for all channels, the

confirmed measurement values are displayed on the main NEID. o N | |vess | vess vess
) ;7 O

d|spl.ay'part. o o A P T A [ o f o

FIN indicator will light on the measurement step indicator. CH1|cH2[cH3

Check the results of automatic measurement.

e Press the Mode Key to display the measurement results of
each channel. > 0 > X

oo
?DNo.7 A Y

MANU

@l‘

(.
> oy
VR N A |
|

@l‘

3 L'l by |
CH Y0

MANU
|

-

\—
o~

Start actual operation.

e Start actual operation if there is no problem in the series of
operations of the K7TGE-MG and the operation of peripheral
equipment including loads and the measurement values.
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2 Procedure

I Troubleshooting

If the KTGE-MG does not operate properly after performing the procedure, see the correction in the
table below corresponding to the reference number "2 No. **" in the procedure.

No. Problems Cause Correction

1 | ERRindicator is i, A system error occurred. Check again that the channel
and 5588 is The channel numbers of the | numbers of the Probe Units
displayed. Probe Units may be are correctly set to

duplicated. consecutive numbers starting
from 1.

2 | PSEL is displayed The Level Key () was Press the key for at least 1

inthe LVL 1. pressed for less than 1 second. Press the Level key
second, which caused the (3) for at least 1 second to
K7GE-MG to move to the return to the Operating Level
Communications Setting even in the Communications
Level. Setting Level.

3 | TRIG indicator After returning to the Press the Reset Key for at
lights on the Operation Level, the auxiliary | least 3 seconds to forcibly end
measurement step contact of the contactor is the measurement.
indicator, and turned OFF, so the trigger If the trigger signal occurs
countdown of signal is accepted and unintentionally, check the
seconds starts on automatic measurement is wiring of the trigger input
the main display started. terminal again.
part.
£RC L flashes. After returning to the You can perform manual

Operation Level, the auxiliary | measurement even in this
contact of the contactor is state.
turned OFF, so the trigger If the trigger signal occurs
signal is accepted and unintentionally, check the
automatic measurement is wiring of the trigger input
started. However, the auxiliary | terminal again.
contact is immediately turned
ON and the measurement is
interrupted.

4 | The channel display does not change The Maximum Number of Check again that the setting

even after pressing the Mode Key (Co).

Channels setting parameter
may not be set correctly.

value is set to 3, which is the
total number of Probe Units.

The channel
display is scrolled
automatically every
5 seconds.

The Mode Key (CQ) was
pressed for 3 seconds, which
resulted in measurement
value display automatic scroll.

Press the Mode Key (CQ)
again for 3 seconds to cancel
automatic scroll.
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2 Procedure

No. Problems Cause Correction

5 | The manual The Mode Key (CQ) was Press the Mode Key (o)
measurement does pressed for 3 seconds, which | again for 3 seconds to cancel
not start but the CH 41 111 resulted in measurement Measurement Value Display
main display part value display automatic scroll. | Automatic Scroll, and then
flashes when the Manual measurement cannot | press the Manual
Manual start during automatic scroll. | Measurement Key.
Measurement Key
is pressed.

Even if MANU The measurement is aborted | Make sure that the load is
indicator is lit, the because the safety function is | completely stopped before
measured value is activated. This function is performing the manual
not displayed. enabled when the load is measurement.
turned ON or the insulation Also, check the wiring
resistance is detected between the load, contactor,
extremely low. If the load is and K7GE-MG again.
not completely stopped, it may
be determined that the load is
turned ON.
The Main Unit cannot Check the connection
recognize the Probe Unit of between the Units again.
this channel. The Units may
not be connected properly.

6 | The measurement value is significantly | It is possible that the manual | The manual measurement
different from the value measured by the | measurement was performed | does not allow forced
Megohmmeter. with the electric charge discharge of electric charge.

remaining on the wiring and In the same way as measuring

other parts. with a Megohmmeter, wait for
the charge to be completely
discharged before performing
manual measurement.

7 | The measurement The measurement for this Check again that until the start

value is not
displayed on the
channel, but FACL
is flashing.

channel is stopped because
either the load was turned ON
during measurement, or the
K7GE-MG detected that the
insulation resistance is
extremely low.

of automatic measurement,
the contactors of all loads turn
OFF, and all loads stop
completely within the time
period of the Motor Stop
Waiting Time setting
parameter.

Also, check the wiring
between the load, contactor,
and K7GE-MG again.

The Main Unit cannot
recognize the Probe Unit of
this channel. The Units may
not be connected properly.

Check the connection
between the Units again.
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Installation and Wiring
]

This section describes the installation and wiring of the K7GE-MG device.
Before you proceed with installation and wiring, be sure to thoroughly read Precautions
for Safe Use on page 7.

3-1 DIiMeNSIONS . ... i ittt e 3-2
3-2 Installation ........... .. i e 3-3
3-3 Setting the Channel Number .............. .. i, 3-6
3-4 How to Connect to the Push-In Plus Terminal Blocks ................ 3-7
35 HOWINNG ...ttt et ettt et 3-10
3-6 Wiring the CommunicationsCable . ................ ... ... ........ 3413
3-7 Settingthe UnitNumber ......... ... ... ... .. . ... 3-14
3-8 ConnectingtoaloadorContactor ........................c...... 315
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3 Installation and Wiring

3-1 Dimensions

| Main unit

90
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( N
B oaEa] | 1)
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| e | —( g
N / \Y%
8 I
EI:I 0
i % O
| —  —
5 ————a—
(Unit: mm)
I Probe Unit
(7.6) 175 90
@ |, - % -
EaBa) [—
(0.9) O
[
: A
K7GE-MG1 L
I \Y
AM O 8 |: D
=7 r
A\t i
[ ] _
O
\, i —]
0/ H (Unit: mm)

3-2 Insulation Resistance Monitoring Device User’s Manual (N224)



3 Installation and Wiring

3-2 Installation

I Combining Units

® Remove the right connector cover of the Main Unit and the left connector
cover of the Probe Units.

To prevent dust from entering and failure of the internal circuit due to
static electricity, remove the connector covers immediately before
connecting the Units.

Remove the right connector cover by using your nail to lift the notch. g

Since the left connector cover is held in place, it may be difficult to remove

oo . ()
it simply by pulling up. ) @
As shown in the figure, you can easily remove the cover by pushing one

of the short sides of the cover and holding up the other short side.

uolejjeisuj g-¢

w

Also, to improve the electrical contact reliability during Unit connection,
the pins of the left connector of the Probe Units are kept slightly higher
than the height of the case. Be careful when handling as the pins may be
damaged if you drop them.

Make sure that the connectors are connected firmly without any gap =
between the Units.

e Join the connectors together. ﬁj@ . i
: 1

Make sure to connect the Units before you mount on the DIN Track. £ON
If you connect the Units by sliding them on the DIN Track after mounting t:t:‘EH i
on the DIN Track, the connectors may be damaged.

A4

Incorrect
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3 Installation and Wiring

I Mounting to DIN Track

® Mounting method M

After connecting the Units, pull P

down all DIN Track mounting == EHH

T} I Iu Iu
hooks on the bottom.

Next, hook the upper hook of — (t; @u fé;

the K7GE-MG onto the DIN éj'ﬁ;i ek
Track and push in the Units. o UL

Finally, raise all the DIN Track
mounting hooks that were
pulled down and fix the K7TGE-MG to the DIN Track.

® Dismounting method

Pull out the DIN Track mounting hooks with a flat-blade screwdriver and

lift the Unit from the bottom to remove it.

Leave at least 30 mm of space between the K7TGE-MG and other devices

to allow easy installation and removal.

® |nstall an end plate on the left and right sides.

To prevent a faulty contact between the connectors due to vibrations,
mount the Units without any gap so that they are pinched between the
end plates. Up to one Main Unit and eight Probe Units can be installed

between End Plates.

o |nstall the K7GE-MG in the horizontal or vertical

End plate End plate

—
direction as much as possible, although there is %@% -
Ol |-
no restriction on the mounting direction. T —
== eecess:
- e
Downward Vertical Horizontal
o
EEjecec fimimy
= T il & ghtd
58888 (|2 A = 4 oI
el ¢S e
@ oo |m E =/, g
TE |
e Ny
Sidewise Lengthwise
® Recommended DIN Track
Model Specifications Manufacturer
PFP-100N 1,000 x 35 x 7.3 mm (L x W x H) OMRON =)
PFP-50N 500 x 35 x 7.3 mm (L x W x H) OMRON

® Recommended end plates

Model Specifications

PFP-M For PFP-100N/PFP-50N

Manufacturer
OMRON
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3 Installation and Wiring

I Replacing the Units

e [fa Unitis to be replaced due to R ) ;
a failure, turn OFF the power emoﬂve empo'rany f Replace
remove all wires, and then ﬁﬁ/@ﬁ/ﬁ\ ( g{{_%: (AN
remove the K7GE-MG from the - e e +
DIN Track. () ) — I ! i I — I I
33888 |3 | 808813 (= ]
fSESES P H Y e S&SSTE (] (EY 3
103 @| co 11 @| co ::’
R i
3
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3

Installation and Wiring

3-3 Setting the Channel Number

Set the channel numbers of the Probe Units. MEAS O
ALM O
CH 1 2
3
Qb
When setting only one Probe Unit, set the channel number to 1. Hzi EEEE!
When setting two or more Probe Units, always set the channel number S
starting from 1 and then in order such as 2, 3, etc., and n. D (; alla
Solea](1]))
HH BEHEEEEH
Although operation will be performed normally I S e B EEEE Eﬁ EHEEEEE
. . | = = I | = I | | s I
even if the channel numbers are not set in the I == i
order of 1, 2, and 3, etc., from the left side, there D @2 @E @? [:] (; @3 @f [:J @3 @5 .
must not be any missing or duplicate numbers. %ﬁi @)lmla) %ﬁi Ml3)@) %ﬁi Ml@l@)
EH EHEEEEEE B e B EEEEEEE
Correct Incorrect Incorrect
If a number is missing in the channel number setting, "measurement failed" P OO
occurs when the measurement is performed for the missing channel, and if o ,'—,',_ L’-
a number is duplicate, "system error" occurs at the same time when the Emwrdefiich
power is turned ON. Observe that in either case measurement will not be Measurement faled
performed normally.
[y
L
| ERR |
System error
If the number of Probe Units is increased to multiple Units, it is necessary to ?;"ﬁXim”{“ Number of
annels =
set the channel number with the Channel Number Setting Switch, and also (default value)
set the total number of channels (number of Probe Units) in the Maximum Measurement —(CHT ) -
Number of Channels setting parameter of the Initial Setting Level. CH2 apdfCr}{IS
tl
Observe that if you use this setting parameter with the default value, the 22%330? ©

Probe Units with channel number 2 and later may be out of the scope of
measurement.

Refer to 5-3 Maximum Number of Channels on page 5-6 for the operation
method of the Maximum Number of Channels setting parameter.

measurement
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3 Installation and Wiring

3-4 How to Connect to the Push-In Plus
Terminal Blocks

I Nomenclature

<Upper side> <Lower side>

Terminal (insertion) hole

7%{ Release hole
|m A\ Release hole Terminal (inserti hol
\\»‘\\\\“&1\\\\‘\\\ erminal (insertion) hole
vl sled
AN
Name Operation
Terminal (insertion) hole Used to insert wires with ferrules, solid wires, and stranded wires.
Release hole Releases the wire when the specified flat-blade screwdriver is inserted.
Also used when inserting stranded wires.

I Connecting Wires with Ferrules and Solid Wires

Insert the ferrule or solid wire straight into the <Upper side> <Lower side>
Terminal (insertion) hole

terminal block until the end touches the terminal e . Release hole
errule | &7 LQ?
block. /’\?1///'(

If you use a ferrule with a conductor length of 10
mm, part of the conductor may be visible after the
ferrule is inserted into the terminal block, but the Release hole
product insulation distance will still be satisfied.

Ferrule
Terminal (insertion) hole

%)
-

If it is difficult to insert fine solid wires, insert the wire with a screwdriver inserted into the release hole,
and then remove the screwdriver while ensuring that the fine solid wire is still held.

I Connecting Stranded Wires

e Hold a flat-blade screwdriver at an angle and <Upper side> <Lower side>
H A Flat-blade
insert it into the release hole. The angle should /screwdriver
be between 10° and 15°.

If the flat-blade screwdriver is inserted correctly,
you will feel the spring in the release hole.

The terminal block may be damaged if you insert
the screwdriver with excessive force. Operate the
% screwdriver with a force of 15 N or less.

Ay

Flat-blade screwdriver

10° to 15°
Flat-blade
. . o . - i screwdriver
e With the flat-blade screwdriver still inserted into Flat-blade screwdriver
10° to 15°

the release hole, insert the wire into the terminal
hole until it strikes the terminal block.

e Remove the flat-blade screwdriver from the release hole.

Insulation Resistance Monitoring Device User’s Manual (N224) 3-7

s)20|g [euluwld] SNn|d Ul-ysnd ayj} 0} }98Uuo0y) 0} MOH H-§




3 Installation and Wiring

I Checking Connection

After the insertion, pull gently on the wire to make sure that it will not come
off and the wire is securely fastened to the terminal block.

When you use a stranded wire, make sure the stranded wire does not bend

and touch the adjacent terminal.

I Removing Wires from the Push-In Plus Terminal Blocks

Use the following procedure to remove wires from <Upper side> <Lower side>

the terminal block.

The same method is used to remove stranded

wires, solid wires, and ferrules.

e Hold a flat-blade screwdriver at an angle and

Flat-blade

/ ewdriver
)

scr
0
4 l Wire

of
' )

insert it into the release hole. The angle should Flat-blade screwdriver

be between 10° and 15°. If the flat-blade 10° 10 15°

screwdriver is inserted correctly, you will feel Flat-blade
Flat-blade screwdriver screwdriver

the repellent force of the spring.

e Remove the wire.

=

10° to 15°

e Remove the flat-blade screwdriver from the release hole.

| Push-in Plus Terminal Blocks Specifications

@ Specifications

Item

Specifications

Construction

Push-in compatible with 1-pole 2-terminal crossover wiring
Front-in front and front-release
Hands-free

Applicable wires

Ferrules, solid wires or stranded wires

Applicable wire size

0.25 to 1.5 mm? (AWG 24 to AWG 16)

Wire insertion force

8 N max. for AWG 20 wire

Screwdriver insertion force

15 N max.

Wire stripping length

8 mm*, 10 mm or 12 mm * Without ferrules

Ferrule length

8 mmor 10 mm

Current capacity

10 A (per pole)

Number of insertions

50 times
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® Recommended Ferrules

3 Installation and Wiring

Applicable wire Ferrule, Stripping Recommended ferrules
Conductor | length (mm)
2 lenath (Ferrules Manufactured by | Manufactured by | Manufactured by
(mm?*) AWG 9 . .
(mm) used) Phoenix Contact Weidmuller Wago
0.25 24 8 10 Al 0,25-8 HO0.25/12 FE-0.25-8N-YE
10 12 Al 0,25-10 - -
0.34 22 8 10 Al 0,34-8 HO0.34/12 FE-0.34-8N-TQ
10 12 Al 0,34-10 - -
0.5 20 8 10 Al 0,5-8 HO0.5/14 FE-0.5-8N-WH
10 12 Al 0,5-10 HO0.5/16 FE-0.5-10N-WH
0.75 18 8 10 Al 0,75-8 HO.75/14 FE-0.75-8N-GY
10 12 Al 0,75-10 HO0.75/16 FE-0.75-10N-GY
1/1.25 18/17 |8 10 Al 1-8 H1.0/14 FE-1.0-8N-RD
10 12 Al 1-10 H1.0/16 FE-1.0-10N-RD
1.25/1.5 |17/16 |8 10 Al 1,5-8 H1.5/14 FE-1.5-8N-BK
10 12 Al 1,5-10 H1.5/16 FE-1.5-10N-BK
Recommended crimp tool CRIMPFOX6 PZ6 roto Variocrimp4
CRIMPFOX6T-F
CRIMPFOX10S

Note 1. Make sure that the outer diameter of the wire coating is smaller than the inner diameter of the
insulation sleeve of the recommended ferrule.

2. Make sure that the ferrule processing dimensions conform to the figure on the right.

/go mm
/ug mm max.

1.9 mm max.
® Recommended Flat-blade Screwdrivers
Model Manufacturer Side Front
ESD 0,40x2,5 Wera

U

-

0.4 mm

SZS 0,4x2.5 Phoenix Contact
SZF 0-0,4%2,5*

0.4x2.5x75 302 Wiha
AEF.2,5x75 FACOM
210-719 Wago

SDI 0.4%2.5x75 Weidmuller

* You can purchase the SZF 0-0,4 x 2,5 flat-blade screwdriver made by PHOENIX CONTACT
with OMRON model XW4Z-00B.
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3 Installation and Wiring

3-5 1/0 Wiring

Operation PE
ower suppl
P PP y\"l‘fﬂ_f}l@_lﬁ_gt (614! SISeTS)
. . -1 2 7 L J 1 NC-
Trigger input ~5 aTalaTen
o] S
Egey |

Voltage input

Transistor output

[sdihu) (oot} 17|18

—15— 16— —19—|—20—
Main Unit Probe Unit

I Operation Power Supply Terminals

The operation power supply terminals are the No. 1 and No. 2 terminals on K7GE-MG
the Main Unit. There is no polarity even in the 24 VDC specifications. @ |
@ |

|

I Trigger Input Terminals

The specifications of the trigger input terminal are as follows:

Item Specifications I!‘Z,GLE?'\,",G ,,,,,,,,,,,,,,,, -

Input type No-voltage contact and open collector are possible. : A Internal 5 V i

External , AAPprox. I

Residual voltage | 1.5 V max. contact |7 M 680 Q Typ. i

at short circuit |—> !

|

Open leakage 0.1 mA max. q w ! :

current @—$ i

ON current at Approx. 7 mA !L,,,,,,,,,,,,,,lrjtfr,nfl,gfw;
short circuit

In the case of an NPN open collector, the collector is connected to
the No. 3 terminal, and the emitter is connected to the No. 4 terminal. Make sure that the values for the
residual voltage at short circuit and open leakage current are within the specifications.

The ON current at short circuit is approx. 7 mA. In the case of a no-voltage contact, take note of the
drive capacity of micro loads.
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3 Installation and Wiring

I PE Terminals

Earth the PE terminal (No. 7) to the ground. MC L L L MC L L L
Use AWG 16 for the protective conductor. 777 777

When Megger voltage is applied, the
measurement current flows from the PE terminal
through the insulation resistance of the load, and

—
—

returns via the L3 terminal (No. 1) of the Probe Rz% RZ% @
Unit. l\ . y/ S
When more than one load is to be measured, PE - L3 L3 EE,
perform wiring such that the frame ground of all I A i_'_'? ''''' 73
the loads are earthed to the ground. If there is :'\\/Ilgl?ggeeri : | : | :

more than one Main Unit, do not perform : T : I : I i 3
crossover wiring for the PE terminals, and earth L _BovDe) b ;

each PE terminal to the ground. A load that is not K7GE-MG Probe Unit Probe Unit

Main Unit
earthed to the ground cannot be measured

correctly because the path of the measurement
current is not established.

I Transistor Output Terminals

The specifications of the transistor output terminal are as follows:

K7GE-MG
Item Specifications T
I T To the microcomputer |
Contact form NPN open collector I i
| LN—l Functional |
Rated voltage 24 VDC (maximum voltage: 26.4 i S M insulation
VDC) : i
! i
Maximum current | 50 mA I ! i
! i
Leakage current | 0.1 mA max. I ] i
! i
whe.n power AN O"'
turning OFF
Residual It 15V 13 14 ALM 1 output
esidual voltage .5V max. e 16 ALM 2 output
17 18 Status output during measurement
If the drive capacity is not sufficient, use an 19 20 Self-diagnosis error output

appropriate relay for relaying.
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3 Installation and Wiring

I Voltage Input Terminals

Connected between the load
wires of the secondary output
terminal of the contactor.

The S-phase in a 3-phase
system, and the N-phase in a
single-phase system is connected
to the L2 terminal (No. 3).

The R-phase in a 3-phase
system, and the L-phase in a
single-phase system is connected
to the L3 terminal (No. 1).

Discharge of electric charge and

|

|

= Peak |

> deleecation B

2MQ Typ. |
|

L |
| |
Current H |-| |—‘ Megger voltage I

MCJ J (I K7GE-MG Probe Unit

(50 VDC)

Main Unit

Note The above diagram shows only the parts of the internal circuit of the
K7GE-MG that are necessary for explanation.

application of the Megger voltage is performed at the L3 terminal.

If the internal circuit components of the K7GE-MG are in a normal state, a current of 3 mA or more will
not flow in the L2 and L3 terminals. However, to prevent electric shock accidents due to a short circuit
failure of the internal circuit components, be sure to insert a fuse in the L2 and L3 terminals.

Select a fast-blow fuse with a fusing current of 7 A or less, and a rated voltage equal to or more than the
line voltage. If a fuse with a fusing current of more than 7 A is used, ensure that the wire connected to
the PE terminal has a diameter that allows a sufficient flow of the fusing current.
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3 Installation and Wiring

3-6 Wiring the Communications Cable

When you use the communications function, wire a communications cable.

Connect (+) to the No. 5 terminal
and (-) to the No. 6 terminal on
the Main Unit.

Communications converter

PC
UsSB
GEEE——

Crossover wiring is possible as RS-485 < USB
this is a Push-In Plus terminal Terminat . o
erminating resistance Terminating resistance
block. 120 Q12 W *) © 120012 W
| W |
The connection configuration of L (
Master:Slave is 1:1 or 1:N. In the 5 6 5 6 5 6
case of the 1:N connection ™0 ™0 Y
configuration, you can connect up K7GE-MG K7GE-MG K7GE-MG
to 32 Units incIuding the host Main Unit Main Unit Main Unit
system that is the master. J 500 m max. -
i Up to 32 Units (including the host system) "
The total cable length is 500 m
max.
Install a terminating resistance of 120 Q, 1/2 W on both ends of the transmission path.
Use a twisted-pair cable (AWG 24 to AWG 16) as the cable.
Insulation Resistance Monitoring Device User’s Manual (N224) 3-13
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3 Installation and Wiring

3-7 Setting the Unit Number

When you use the communications function, set a unit number for the Main

Unit.

You can set a number from 00 to 99. The power ON reset process (Reset

Key operation or turning the power ON again) is required. Make the settings

when the power is OFF.

Up to one master host system and 31 slave Main Units can be connected on the same

communications. The unit number is used to distinguish between slaves.

\ s

If Modbus RTU is selected as the protocol, use a unit number between 01 and 99.

~

If you communicate with the slave with unit number 00, slave address 00 will be broadcast in the Modbus RTU protocol.

%  However, the K7TGE-MG does not support broadcasting.

The master executes a command by specifying
the unit number in the communications command.
Therefore, the slaves connected on the same
communications line must not have duplicate unit
numbers.

If the unit number is duplicated, there will be a
clash between the responses from multiple
slaves, which will result in a communications
error.

Master

purd

Command
No. 01 No. 02 No. 02 to No. 2
Response
from No. 2 Master
/Ecarect
No. 01 No. 02 No. 02
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3 Installation and Wiring

3-8 Connecting to a Load or Contactor

The following describes how to connect the K7TGE-MG with a load or contactor.

When the Load Is a Single-phase/3-phase Induction Motor (Direct
Connection to Commercial Power Supply)

Install a contactor between the
power line and the motor.
Do not connect any other device
. |, such as a transformer or a filter
@ between the contactor and the
-

motor. Doing so may cause
incorrect measurement.

Control panel

1039B}JU09) 10 peo e 0} Bungosuuo) g-¢

Connect the voltage input of the
Probe Unit of the KTGE-MG to
the secondary output terminal

(motor side) of the contactor. C%:

Make sure that it is not connected
1, tothe primary side (power supply
@ side). It cannot be measured
% correctly and may cause a
hazardous condition.

K7GE-MG

1

Operation
power supply

Probe Unit

Main Unit

Status output
during
measurement

The figure shows a simplified view of the wiring for status output during measurement, and ALM 1 and
ALM 2 outputs. Use an appropriate relay for relaying in consideration of the switching capacity of the
output transistor. The specifications of the output transistor for the K7GE-MG are 24 VDC (+10%), 50
mA max.

Insulation Resistance Monitoring Device User’s Manual (N224) 3-15



3 Installation and Wiring

I When the Load Is an Inverter-driven Motor

Install a contactor between the
inverter output and the motor.

If a noise filter is to be inserted at
the output side of the inverter,
insert it between the inverter
output and the primary output
terminal of the contactor.

\ 1

@

Do not connect any other device
such as a transformer or a filter
between the contactor and the
motor. Doing so may cause
incorrect measurement.

Connect the voltage input of the
Probe Unit of the K7TGE-MG to
the secondary output terminal
(motor side) of the contactor.

vy

W

Make sure that it is not connected
to the primary side (power supply
side). It cannot be measured
correctly and may cause a
hazardous condition.

Control panel

Output noise filter

Contactor

K7GE-MG

1

Operation

power supply Probe Unit

Main Unit

Status output ALM 1 ALM 2
during

measurement

The figure shows a simplified view of the wiring for status output during measurement, and ALM 1 and
ALM 2 outputs. Use an appropriate relay for relaying in consideration of the switching capacity of the
output transistor. The specifications of the output transistor for the K7TGE-MG are 24 VDC (+10%), 50
mA max.
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3 Installation and Wiring

I When the Load Is a Servo Motor

Install a contactor between the Servo Drive output and the motor.

The contactor is required only in the power line. Relays
the motor power cables other than the power line to the
terminal blocks and connect it to the Servo Drive directly.

Do not connect any other device such as a
transformer or a filter between the contactor
and the motor. Doing so may cause incorrect
measurement.

-
~

€©

Connect the voltage input of the Probe Unit of the
K7GE-MG to the secondary output terminal (motor side)
of the contactor.

Make sure that it is not connected to the
primary side (power supply side). It cannot be
measured correctly and may cause a
hazardous condition.

-~
~

©

1039B}JU09) 10 peo e 0} Bungosuuo) g-¢

Turn the contactor ON and OFF when the Servo Drive
power is OFF.

If the contactor is turned OFF while the Servo
Drive is turned ON, the rotating shaft of the
motor will be in a free. If the contactor is
turned on after that, the motor may perform
unintended operation and can be dangerous.

Servo Drive
power supply OFF

w

-
~

©

1 1
Servo Drive i E Correct
Contactor —EM
Servo Drive
power supply ON : :
! ! Incorrect
Contactor OFF
Contactor Control panel
Relay
—0O—C
—0O—C
K7GE-MG
— FG Operation 1
I
N power supply Probe Unit
Brake cable
Motor power Main Unit

Status output

during
measurement

The figure shows a simplified view of the wiring for status output during measurement, and ALM 1 and
ALM 2 outputs. Use an appropriate relay for relaying in consideration of the switching capacity of the
output transistor. The specifications of the output transistor for the K7GE-MG are 24 VDC (+10%), 50
mA max.
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3 Installation and Wiring

Cases Where Insulation Resistance is Measured Without Disconnecting Motors

In order to accurately measure insulation resistance of a motor using a Megohmmeter, motors must be
disconnected from power lines and then a Megger voltage must be applied to them individually. In
practice, however, it is time-consuming to disconnect and reconnect power lines, and insulation
resistance values, in some cases, are measured without disconnecting wiring, because they are useful
for time-trend monitoring even if they are not accurate.

Below is a description of connection methods for automatically measuring insulation resistance by
replacing a Megohmmeter with the K7GE-MG without disconnecting wiring.

For safety reasons and to obtain accurate measurement values, each individual motor is considered to
have one contactor installed. Accordingly, OMRON does not recommend the following connection
methods to be used.

I When the Load Is a 3-phase Induction Motor (not recommended)

For a case where multiple motors
are turned ON and OFF by a
single contactor, connect the
voltage input of the Probe Unit of
the K7GE-MG to the secondary
output terminal of the contactor.

The figure shows a simplified

view of the wiring for the “status ? Trigger input Control panel
output during measurement” cﬁ > = a——

terminal, and ALM 1 and ALM 2 Contral (3 KTGEMG
outputs. Use an appropriate relay » supply

for relaying in consideration of the
switching capacity of the output
transistor.

The specifications of the output
transistor for the K7GE-MG are
24 VDC (+10%), 50 mA max.

Status output
during
measurement

[

\ L/ The system must be designed not to turn power lines ON while the K7GE-MG is measuring. The “status output during
@ measurement” terminal can be used to check whether the K7GE-MG is measuring or not.

® Reasons for non-recommendation

If a contactor is not used for each motor, an RST Measured value: 9.8 MQ
accurate measurement will not be possible
because a Megger voltage is applied not only to // |
. T
the motor being measured but also to other EH: HEE
motors at the same time. Szl | o | Esee
y Parard $03

The figure sh_ows an example in which the % [ olecle |
insulation resistance of one of the three motors has {u¥ 45 (¢

|1000MQ | | 10MQ | 1000M Q l

dropped to 10 MQ. Even though the right-most -
motor is supposed to be measured, the measured ////////////// /A

value is 9.8 MQ which is the parallel resistance of
three motors (1000 MQ, 10 MQ and 1000 MQ).

Ay
@ This problem is not specific to the K7TGE-MG. It also occurs in measurements using conventional Megohmmeters.

If you wish to use this connection for time-trend monitoring, ensure that you fully understand "Reasons
for non-recommendation” described above before using it.
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3 Installation and Wiring

I When the Load Is an Inverter-driven Motor (not recommended)

Connect the voltage input of the
Probe Unit of the KTGE-MG to
the secondary output terminal of
the inverter.

Control panel
Inverter P

If a contactor is not used on the
secondary coil of the inverter, the
auxiliary contact cannot be used.
In that case, a separate contact
for the timing of measurement
start is required at the trigger
input terminal.

;/_* Trigger input

L (Measurement start signal)

4
K7GE-MG
Control e

power supply

1039B}JU09) 10 peo e 0} Bungosuuo) g-¢

The figure shows a simplified
view of the wiring for the “status
output during measurement”
terminal, and ALM 1 and ALM 2
outputs. Use an appropriate relay
for relaying in consideration of the
switching capacity of the output Status output .
transistor. during I.l\—
The specifications of the output measurement —
transistor for the K1TGE-MG are

24 VVDC (+10%), 50 mA max. =

w

Main Unit

VL7 The system must be designed not to turn power lines ON while the K7GE-MG is measuring. The “status output during
measurement” terminal can be used to check whether the K7GE-MG is measuring or not.

® Reasons for non-recommendation
If a contactor is not used on the secondary coil of

A Megger voltage is applied between output

the inverter, a Megger voltage will be applied terminal of the inverter and FG.
between the output terminal of the inverter and
FG. Due to such unexpected voltage application, '"VeFffgf g"%a:/lligd value:

OMRON cannot guarantee that the output circuit  1oma
of the inverter can work without failure or
malfunction.

Before using such an inverter, confirm with its
manufacturer to make sure there are no problems
with application of a Megger voltage. The Megger l

voltage of the K7YTGE-MG is 50 VDC. 7 //////////////////// //

This problem is not specific to the KTGE-MG. It also
occurs in measurements using conventional
< Megohmmeters.

[ 1000MQ

SI010)\ BuOBUU0DSI INOYIAL PRINSES|\ SI 80UB)SISaY UONBINSU| 8J8UA\ S8se)

\ 1y

Note that even if the output circuit of the inverter can be used without problems, accurate
measurements cannot be made because a Megger voltage is simultaneously applied to the inverter as
well as to the motor to be measured.

The figure shows an example in which the insulation resistance of the motor is 1000 MQ and of the
inverter is 10 MQ. Even though only the motor is supposed to be measured, the measured value is 9.9
MQ which is the parallel resistance of the inverter (10 MQ) and motor (1000 MQ).

Ay
@ This problem is not specific to the K7TGE-MG. It also occurs in measurements using conventional Megohmmeters.

If you wish to use this connection for time-trend monitoring, ensure that you fully understand "Reasons
for non-recommendation" described above before using it.
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3 Installation and Wiring

I When the Load Is a Servo Motor (not recommended)

Connect the voltage input of the
Probe Unit of the K7TGE-MG to
the output terminal of the Servo

Drive. Control panel

If a contactor is not used on the
secondary coil of the Servo
Drive., the auxiliary contact
cannot be used.

In that case, a separate contact
for the timing of measurement
start is required at the trigger

;/_* Trigger input

L L (Measurement start signal)

g ¢

K7GE-MG

Control
power

1

input terminal. supply ® Probe Unit
The figure shows a simplified C%:
view of the wiring for the “status Main Unit

. ” Motor power
output during measurement

terminal, and ALM 1 and ALM 2
outputs. Use an appropriate relay
for relaying in consideration of the
switching capacity of the output
transistor. The specifications of
the output transistor for the
K7GE-MG are 24 VDC (+10%),
50 mA max.

VL7 The system must be designed not to turn power lines ON while the K7GE-MG is measuring. The “status output during
measurement” terminal can be used to check whether the K7GE-MG is measuring or not.

® Reasons for non-recommendation
If a contactor is not used on the secondary coil of

A Megger voltage is applied between

the Servo Drive, a Megger voltage will be applied output terminal of the Servo Drive and FG.
between the output terminal of the Servo Drive Sevo R S T

and FG. Due to such unexpected voltage Drive Measured value:
application, OMRON cannot guarantee that the 1oma 5 9.9M0

output circuit of the Servo Drive can work without
failure or malfunction.

EEE

oR 8888

Before using such a Servo Drive, confirm with its

manufacturer to make sure there are no problems Eﬁ
with application of a Megger voltage. The Megger | 1000M Q l

voltage of the K7GE-MG is 50 VDC. 7 [ 7

This problem is not specific to the K7TGE-MG. It also
occurs in measurements using conventional
< Megohmmeters.

\ 1

Note that even if the output circuit of the Servo Drive can be used without problems, accurate
measurements cannot be made because a Megger voltage is simultaneously applied to the Servo Drive
as well as to the motor to be measured.
The figure shows an example in which the insulation resistance of the motor is 1000 MQ and of the
Servo Drive is 10 MQ. Even though only the motor is supposed to be measured, the measured value is
9.9 MQ which is the parallel resistance of the Servo Drive (10 MQ) and motor (1000 MQ).

\

/
@ This problem is not specific to the KTGE-MG. It also occurs in measurements using conventional Megohmmeters.

If you wish to use this connection for time-trend monitoring, ensure that you fully understand "Reasons
for non-recommendation” described above before using it.
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Functions Related to

Measurement
]

This section describes automatic measurement and manual measurement of the
K7GE-MG, as well as the functions related to measurement.

4-1 Automatic Measurement ............ ...ttt 4-2
4-1-1 Trigger Input . .. ... 4-2
4-1-2 Measurement Steps . .. ... .. 4-4
4-1-3 Measurement Step Indicator Operation . .......... .. ... .. ........... 4-7
4-1-4 Timing Charts . . ... .. e 4-8
4-1-5 Measurement Value Display Automatic Scroll . ...................... 4-16

4-2 Manual Measurement . ......... ...t iiiiiiiinnnnanrnernnnnnns 417

4-3 Measuring Range and Measuring ACCUracy ............oevuuuernns 4-21

4-4 Voltage Monitoring . ......... ... .. i it 4-22

4-5 CurrentLimiter .. .. ... i e e e 4-23

4-6 ResetKey . ... o i e e 4-25

4-7 SystemError. . ... ...t i e 4-26

4-8 RUNNING TiMe . ... ...t it ettt e ae e anne s 4-27

4-9 Calculating the Measuring Time Using the Elapsed Time ............ 4-28
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4 Functions Related to Measurement

4-1 Automatic Measurement

The K7GE-MG normally operates with automatic measurement. Automatic measurement is performed
in synchronization with the trigger signal.
The following describes the operation of automatic measurement.

4-1-1 Trigger Input

I Trigger by an External Contact

The K7GE supports connecting the auxiliary KIGE-MG .
contact of the contactor that turns the power of the : :
load ON or OFF to the trigger input terminal. g;gngiggli"put; ? o
In addition, it also supports control using the 1/0 MC-a i

reversed with the setting parameters. .

. . Trigger signal |
ports of the PLC, and the signal logic can be : > o A ot niconpier)
External contact !

Therefore, "trigger input ON" cannot simply ! I

| Tr|ggey Signal Reverse
distinguish whether the trigger signal is an i setiing parameter
|

external contact or a measurement start signal. e I
Trigger input circuit (conceptual diagram)

Thus, in this manual, trigger signal ON means enabled (measurement start signal is enabled) and
trigger signal OFF means disabled.

The table on the right shows the relationship - - -

. . External Trigger Signal Reverse Trigger
between the external contact, Trigger Signal S CICT setting parameter signal
Reverse setting pa.ramet.er, and trigger signal OFF OFF (default value) ON
connected to the trigger input terminal.

The auxiliary contact of the contactor is used as ON OFF
the measurement start signal. The initial value of ON OFF (default value) OFF
the setting parameter is set so that the trigger ON ON

signal is turned ON (enabled) when the external
contact is turned OFF (contactor is turned OFF).

\ L/ Observe that this manual describes the measurement start signal as a trigger signal rather than an external contact,
@ such as a time chart description.
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4 Functions Related to Measurement

I Trigger by a Communications Command

Automatic measurement can be started by giving a trigger signal to the Bcemaloontat | [
K7GE-MG from a communications command as well as an external contact. OOF:‘

However, the operation is slightly different from that of an external contact.  Trigger signal

To keep the trigger signal ON, the external contacts must be kept OFF*.

However, in the case of the communications command, the trigger signal is Commurications |'|

kept ON with a one-shot command.

ON
Trigger signal

* When the setting value of the Trigger Signal Reverse setting parameter changes to OFF.

Overlapping between the timing of the trigger by an external contact and the trigger by a
communications command is a post-win. For example, if the measurement operation starts by an
external contact and a communications command is input before the measurement operation
completes, the measurement started by the external contact is reset, and a new measurement
operation by the communications command starts.

juswainsea|p dijewolny |-y

v/ We recommend using either external contact or communications command, as the operation is difficult to see from the
outside.

induj Jobbu] L-L-p

Insulation Resistance Monitoring Device User’s Manual (N224) 4-3



4 Functions Related to Measurement

4-1-2 Measurement Steps

Automatic measurement consists  Automatic measurement is started with trigger signal

of four steps. v -

| Step: Motor stop standby | EO>SPFN  Note  If the trigger input is a

Motor StOp standby communications command,
. . * TRIG indicator will not light.

Discharge of electric charge "I Step: Discharge of electric charge | [TRICO YYEN
Waiting for stability v
Sampling | Step: Waiting f:r stability | [TRIC) > NE

[ step: Sampling | EBMFN

Measurement

completed for all
channels

TRIGO FIN]

Automatic measurement is ended
Even when measuring multiple ON
Trigger
channels, the motor stop standby signal
step is performed only once at the

i Measqremen Motor stop \// Dish argeo Waiting for
beginning of the measurement operation Stan oy emm ity AS2mPIng
operation. Other than that, the

steps are executed each time
measurement is performed for each channel.

The time required for automatic measurement changes depending on the setting values of the setting
parameters. However, if the setting parameters are set to the default values, the time required for
automatic measurement is approx. 91 seconds in the minimum configuration of one Probe Unit, and
approx. 658 seconds in the maximum configuration of eight Probe Units.

I Motor Stop Standby E©> PN

If the auxiliary contact of the contactor that turns ON/OFF the Measurement
power of the load is connected to the trigger input terminal, the HFMCJ J MI e e iy

contact OFF
trigger signal for measurement start can be easily created. ﬂiﬁi‘f&i@fm
However, since the auxiliary contact is linked to the contactor,
the trigger signal turns ON at the time when the contactor turns
OFF*.

* When the setting value of the Trigger Signal Reverse setting parameter
changes to OFF.

If the load is a motor, it does not stop immediately when it is
disconnected from the power, but stops gradually in due
course of time by slowing down. A line voltage is generated
during the time the motor is rotating. Therefore, even if the
trigger signal turns ON, it is necessary to wait for the
measurement to stop completely.
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4 Functions Related to Measurement

The first step of automatic measurement is to wait for the time Contactor _|
until the motor stops completely. OFF

Trigger signal ON‘
The time until the stop of the motor varies depending on the

size of the motor and the inertia of the equipment being driven.

Therefore, the waiting time can be adjusted by the Motor Stop Motor speed Corpleta stop
Waiting Time setting parameter (0 to 299 seconds). As“tg?]tgk;;tt?nge‘
Refer to 5-7 Motor Stop Waiting Time on page 5-15 for the Measurement CH1
operation method of the Motor Stop Waiting Time setting

parameter.

I Discharge of Electric Charge MmO

juswainsea|p dijewolny |-y

A parasitic capacitance component is present Mol K7GEMG

between the load including the wiring from the "\ === |
contactor and the ground. Therefore, even if the
contactor is turned OFF, the electric charge

S1 S2

|

. . . © Discharge| © Appl I
accumulated in the capacity component is not of sectve | O Meggor | ~
. . . h | ! N
discharged immediately. It would take several charge ivotage| 2
minutes for the electric charge to be discharged | =
. . . oY)
naturally, so this step forcibly discharges the | @
charge. = — == ! 3
Note The above diagram shows only the parts g
. . " of the internal circuit of the KTGE-MG -
The time for this step is fixed as 20 seconds. that are necessary for explanation. @
el
(2]

| Waiting for Stability @

In this step, the application of the Megger voltage
starts, but due to the parasitic capacitance @~ Y \"\  -—-—-—-—- |
component, it may take some time for the
measurement value to reach the final value. In
this step, the K7GE-MG waits for a fixed period of
time with the Megger voltage still applied in order
to adopt the stable final value as the
measurement value.

Apply |
of electic Megger
charge voltage '

The time until the value becomes stable varies Note The above diagram shows only the parts
depending on the status of the equipment and f,:;{‘:rg‘fgc‘z'sg'arf;'fto‘:f;;‘;:r;fgn'v'e
wiring. Therefore, the waiting time can be

adjusted by the Time to Wait to Stabilize setting

parameter (0 to 99 seconds).

Refer to 5-8 Time to Wait to Stabilize on page 5-17 for the operation method of the Time to Wait to
Stabilize setting parameter.
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4 Functions Related to Measurement

I Sampling EOFN

In this step, the measurement value is confirmed, 5
and an alarm judgment is performed. Measurement value " E
Waiting i Sampling

for stability 08sor64s

Depending on whether or not average processing Measurement

is performed for the measurement values, the o N
i X . Measurement value confirmation —@
time taken for this step is 0.8 seconds or 6.4 Ny
seconds.

N\
Whether or not to perform average processing Alarm output { ON/OFF

can be set by the Average Processing setting
parameter. Refer to 5-9 Average Processing on page 5-19 for the operation method.

The alarm judgment is performed based on the confirmed measurement value, and an alarm is output.
The threshold value used in the alarm judgment can be set by the Alarm Value 1 and Alarm Value 2

setting parameters. Refer to 5-4 Alarm Values 1 and 2 on page 5-9 for the operation method.

If there is another channel to measure, the measurement is performed from the second step "Discharge
of electric charge”.

I Automatic Measurement Is Ended BB’ EN

This is the state when automatic ON

. Trigger signal
measurement of all channels is
complete.

( CH3
\
lDisch. 39Ch3rge°f><Waitingfor Samoli >
T . g i 9 pling
FIN indicator is lit on the i s /AN '

measurement step indicator. Measurement end
indicator is lit

Motor stop

Measurement operation standby
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4 Functions Related to Measurement

4-1-3 Measurement Step Indicator Operation

The relationship between the progress of the steps and the measurement step indicator is described
with an example in which three Probe Units are connected.

External _l \ Ii
contact rp
Trigger ON
signal J |—
CH1

Measurement
operation

1

1

|

Discharge of " N - i

Motor stop standby electric charge >< Waiting for stability Sampling ' CH2 CH3 /. T
| | :

Ric DI T~ c> PP '

i »}>§»)§)§& &)§§>>>}>E§>>>}>
G @ @ oW e e

(1) The trigger signal turns ON when the external contact changes from ON to OFF*, and the
measurement operation starts. The first step of the measurement operation is motor stop standby.

juswainsea|p dijewolny |-y

* When the setting value of the Trigger Signal Reverse setting parameter is OFF

Linking to the external contact occurs and TRIG indicator is lit on the measurement step indicator.
(If the trigger signal is from a communications command, TRIG indicator is not lit.)

(2) The processing shifts to the discharge of electric charge step of channel 1.
The first arrow of the measurement step indicator is lit to indicate that the discharge of electric
charge is in progress.

(3) The processing shifts to the waiting for stability step.
Megger voltage is applied to the load of channel 1, and the K7TGE-MG waits for a fixed period of
time.
The second arrow of the measurement step indicator is lit to indicate that the K7GE-MG is waiting
for stability.

(4) The processing shifts to the sampling step.
The measurement values are read.
The third arrow of the measurement step indicator is lit to indicate that sampling is in progress.
The alarm judgment is performed based on the confirmed measurement value, and an alarm is
output.

uonesadQ Jojeoipu| dalg uswainses|y €-L-i

(5) The measurement operation shifts to channel 2.
For channel 2, the processing starts from the discharge of electric charge step.

(6) The series of measurement operations ends.
FIN indicator is lit on the measurement step indicator to indicate the end of the measurement
operation.

(7) Since the measurement step indicator TRIG is linked to the external contact, it turns OFF when the
external contact turns ON.
Even when TRIG indicator is not lit, the confirmed measurement values are retained.
This state continues until automatic measurement starts again with the next trigger signal ON, or
measurement standby occurs as a result of reset.
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4 Functions Related to Measurement

4-1-4 Timing Charts

I Timing Charts for Measurement Start/End/Stop

The relationship between the timing of measurement start, end, and stop during automatic
measurement by a trigger signal, and each display and contact output is described using a specific
example.

The configuration and initial settings are as follows:

e Connect the contactor auxiliary contact of the load to the trigger input — MCa
terminal Trigger input
e Connect three Probe Units B EEEEEEE
e The channel number setting of each Unit is channel 1, 2, and 3 from the left N0
e Set the setting value of the Maximum Number of Channels setting parameter alalle
[e]e]e]e)
to 3 éj'?ﬁ' (M]2))(3)
e Set the setting value of the Trigger Signal Reverse setting parameter to OFF e
" ON N
Power supply |
ON [
External contact |OFF E |—|
i ONV v v v ‘
Trigger signal ; ‘
. i YMotorstop X X \ YMotor stop m-
Measurement operation . \ standby CH1 ! CH2 : CH3 : A standby CH2
4 i : v A A 4
Status output during | ; i
measurement ! | i i ‘
! i \/ \/ \{
MEAS indicator EOFF , (o X crz X cHa Yot
ALM 1,ALM 2 output EOFF: { CH1 X+CH2 )
Alarm output indicator EOFF : K CH1 : +CH2 :
ALM indicator :OFF; { CH1 X+CH2 ) . |
I | | : v v |
. ----/ Countdown |V C/D \/ c/D \/ Resuls Countdown c/b CH2
Main display | :< CH1 >;< CH2 >;< CH3 X display >:< CH1 ERCG flashes
(1 @ Start automatic (3) 4) (5) réﬂnedasuremew: (6) (7) Measurement

stop

(1) Power ON

Even if the external contact is already OFF when the K7GE-MG MEAS| MEAS | MEAS

power is turned ON, enabled trigger signals are not accepted. Bt

- - - - is displayed on the main display part, indicating R el

measurement standby.

(2) Start automatic measurement

The trigger signal turns ON when the external contact changes MERS|MERS [MERS

from ON to OFF, and automatic measurement starts. The ga gl el R
CH1 | CH2 | CH3

following parts operate simultaneously with the start of automatic
measurement.
+ Status output during measurement turns ON
* TRIG indicator is lit on the measurement step indicator
» The countdown until the measurement completes for
channel 1 is displayed on the main display part
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4 Functions Related to Measurement

Measurement is performed for channel 1 after motor stop
standby.

When measurement starts, the MEAS indicator on the Probe
Unit of channel 1 turns ON, which indicates that measurement is

N
> FIN

TRIGO N

MEAS | MEAS [MEAS
[ R

o

]
i

CH
CH1 | CH2 | CH3

ALM 2
ALM 1

ALM | ALM | ALM
oo

in progress.
ON ( )
Power supply
on _
External contact OFF : . | . |
| ont v v v ‘
Trigger signal ;
)
! YMotorsto
N |
Measurement operation . . standbyp CH1 : CH2 >:< CH3 !
1
! ONL : : '
Status output during i ! !
measurement : | | i i
| OFF | \/ \/ FOFF
MEAS indicator — {cht X cH2 X cHa }
| OFF
ALM 1,ALM 2 output O { cH1 XxcH2 K +CcH3
| OFF
Alarm output indicator = { cH1 X+cH2 ) +CH3
L ' OFF | s .
ALM indicator ———+=— { CH1 X¥CH2 ) +CH3 )
b v | i | v v
Main disola -~~~/ Countdown |\ cD Y cD Y/ Results Countdown \/ C/D CH2
pay P CH1 \.CH2 /\ CH3 f\ display /! CH1 CH2|\_ERCE flashes
! | | l | . '
(1 () Start automatic 3) (4) ) Heasurﬂme” t (6) (7) Qﬁgssurement

(3) Measurement moves from channel 1 to channel 2
The following parts operate simultaneously with the confirmation
of the measurement value for channel 1.

The results of alarm judgment for CH1 are reflected in ALM
1/ALM 2 output

The results of alarm judgment for CH1 are reflected in the
alarm output indicator

The results of alarm judgment for CH1 are reflected in the
ALM indicator of the Probe Unit

The MEAS indicator of CH1 is not lit and the MEAS
indicator of CH2 is lit

The countdown until the measurement completes for
channel 2 is displayed on the main display part

(4) Measurement moves from channel 2 to channel 3
The following parts operate simultaneously with the confirmation
of the measurement value for channel 2.

* The parameters that are turned ON in the judgment results for CH1 will not turn OFF.

The results of alarm judgment for CH2 are reflected in ALM
1/ALM 2 output*

The results of alarm judgment for CH2 are reflected in the
alarm output indicator*

The results of alarm judgment for CH2 are reflected in the
ALM indicator of the Probe Unit

The MEAS indicator of CH2 is not lit and the MEAS
indicator of CH3 is lit

The countdown until the measurement completes for
channel 3 is displayed on the main display part

Insulation Resistance Monitoring Device User’s Manual (N224)

MEAS | MEAS [MEAS
(@ |0
ALM | ALM | ALM
oo

CH1 | CH2 | CH3

The above display example shows
a case in which no alarm occurs
for channel 1.

Alarm output indicator: Green
ALM indicator: Not lit
ALM 1 output: OFF

TRIG,

MEAS |MEAS [ MEAS

— o|(o| @

3 ALM | ALM | ALM
L o|m | 0O

CH1 | CH2 | CH3

=)

The above display example shows
a case in which an alarm (warning)
occurs for channel 2.

Alarm output indicator: Yellow
ALM indicator: Lit
ALM 1 output: ON

juswainsea|p dijewolny |-y
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4 Functions Related to Measurement

ON
Power supply

ON

-

External contact OFF

ON

_—

|
|
!
N 4
]
|

Trigger signal

i onY
Status output during '
measurement : I
| OFF 1
MEAS indicator —
' OFF
ALM 1, ALM 2 output ! ;
o ' OFF |
Alarm output indicator 7 X 2 0
1
ALM indicator :OFF: > +CH3
I
1
]
1
1

1 1
i i | Y
Main displa T Countdown \/ ¢/D \/ c/d V Results Countdown C/D CH2
pay i CH1 \ CH2 /\ CHB /\ display . CH1 CH2\ ERCE flashes
1 1 '

() @ (3)  (4)  ((5) e )

(5) Measurement end
The following parts operate simultaneously with the confirmation
of the measurement value for channel 3.
« Status output during measurement turns OFF
* The results of alarm judgment for CH3 are reflected in ALM
1/ALM 2 output*®
» The results of alarm judgment for CH3 are reflected in the
alarm output indicator*®
* The results of alarm judgment for CH3 are reflected in the
ALM indicator of the Probe Unit
+ The MEAS indicator of CH3 is not lit

* The parameters that are turned ON in the judgment results for CH1 and CH2
will not turn OFF.

Since there are three Probe Units, the measurement operation
ends when the measurement for channel 3 ends.

The measurement results of channel 3 are displayed on the main
display part. The measurement results of channel 1 to 3 can be
referenced with the Mode Key (Co).

1

(7) Measurement
stop

EED I IS IS | [MEAS | MEAS | MEAS
_:" , ALM [ ALM | ALM
(o= NN

CH
CH1 | CH2 | CH3

ALM 2
ALM 1

The above display example shows
a case in which an alarm (critical)
occurs for channel 3.

Alarm output indicator: Red

CH3 ALM indicator: Lit

ALM 1 output: ON

ALM 2 output: ON

TRIG JEBIEP FIN

o
—> L oo

TRIG JMBOMPEP FIN

1C
3 [
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4 Functions Related to Measurement

ON ( A
Power supply
ON
External contact OFF : —|
: . | ! |
| ONV v \4 \4
Trigger signal ! |
Ly \/
Measurement operation : . CHA1 >:< CH2 >:< CH3 \: . M:tt:;dsésp m
! 1 1
i ONV ! | v v A\ -
Status output during | 1 | ‘ i
measurement : i i i i ' v >
! i Y, \/ \{ |
MEAS indicator EOFF , Cor X crz X cHa Yot ; ) 5
ALM 1,ALM 2 output  OFF . (o Xrchz X +chs |yt cH1K +CH2 ON 3
Alarm output indicator L OFF . {ort Xrchz X +CH3 | bt cH1K +CH2 ON &
ALM indicator 1 OFF { cH1 X+CH2 X +CH3 :OFF cH1{ +CH2 ON =
. | : | v v ®
Main disola '----/ Countdown Y/ c/D V c/D V Results Countdown C/D CH2 ﬁ
pay b CH1 \ CH2 /\ CH3 /\_display | /i CH1 CH2)\ ERCE flashes 3
! ! 1 1 1 H H 1 1]
=2
1 2) Start automatic (3 4 5) Measurement |(6 7) Measurement -~
(1 )measutrlementI 3) () ( )end (\) ( )stop J
(6) Restart automatic measurement ~ |
Here, in order to explain the operation of (7) Measurement stop, the R, > > D FIL) | [MEASIMEAS IMEAS
o |l 2o
. . . ! - ALM [ ALM | ALM
measurement is restarted by a trigger signal that changes the o || o|o|o

external contact from ON to OFF. erenz | one

The previous measurement values, ALM 1/ALM 2 output, alarm
output indicator, and the ALM indicator of the Probe Unit are all
cleared (turned OFF).

spey) Buiwil p-L-p

(7) Measurement stop
Here, the operation when the external contact turns ON (the trigger
signal is OFF) during the measurement for channel 2 is described.
In such a case, the measurement operation stops. The following
parts operate simultaneously with the stop of measurement.
» Status output during measurement turns OFF
« Linking to the external contact occurs and TRIG turns OFF on
the measurement step indicator
« ERCL flashes on the main display part, indicating the stop of
measurement due to trigger signal OFF
* ALM 1 output and ALM 2 output turn ON*
* The alarm output indicator is lit red*
* The ALM indicator of the CH2 Probe Unit is lit*

* Since the measurement value of channel 2 cannot be identified when
measurement is stopped, the measurement value is treated as 0 MQ
internally, and alarm judgment is performed.

MEAS | MEAS [MEAS
0o

ALM | ALM | ALM
H O

CH1 | CH2 | CH3

If you display the measurement results using the Mode Key (€9), o am
the measurement value is displayed for channel 1 and £F. L flashes —>| ':,’,'_—,,'_—,’
for channel 2. Also, - - - - is displayed for channel 3 to indicate e
measurement standby. @_
IR,
o Iy
SO L

I

C_::" - - - -

_——)
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I Timing Chart for Measurement Failure

The operation when measurement fails during automatic measurement is described using a specific

example.

The configuration and initial settings are as follows:

e Connect the output contact of the PLC to the
trigger input terminal

® Connect three Probe Units

® The channel number setting of each Unit is 1[I
channel 1, 2, and 3 from the left ool 18T e

® Set the setting value of the Maximum Number
of Channels setting parameter to 3

e Set the setting value of the Trigger Signal Reverse setting parameter to ON

rigger input
HEEEE

;l \
Load (motor) CH1 OFF | |
Load (motor) CH2 | OFF |
i |
Load (motor) CH3 | OFF : |
ON i
PLC contact ! | |
1 ] 1 |
\ 4 ; 4 |
ON . |
Trigger signal L
+M o + Motor st
Measurement operation ! :::;g‘égp CH1 >:< CH2 CH3 : ! St;)r;dsb(;/p CH1
ONV : : v v
Status output during | |
measurement ! ' "' ! ! |
! \/ \{ ! |
MEAS indicator OFF  om | Xenel s 2ot ; {cH1 )
OFF | ) Y OFF ‘
ALM 1, ALM 2 output : X CH1 ALM 1, ALM 2 ON >7‘
Alarm output indicator OFF E K CHA1 Lit red )OFF—‘
ALM indicator OFF (crif scH2oN X +cHa __ porr——|
v [ i i |
Main displa il Countdown y/ C/ID C/D v CH2 /" Countdown
pay ! CH1 \ CH2 CH3 N\ FAIL flashes /! CH1 )
: i i | i
\_ (1) ) (2)  (3)Measurement (4) (5)
failed
(1) Start automatic measurement
The trigger signal turns ON when the PLC contact changes from DD%_»% MERS|MERS [MERS
! - ALM [ ALM | ALM
OFF to ON*, and measurement starts. & J ||o|o|o

* When the setting value of the Trigger Signal Reverse setting parameter is ON CH1 | CHz | CHs

The following parts operate simultaneously with the start of imiﬂ,
automatic measurement.
+ Status output during measurement turns ON
* TRIG indicator is lit on the measurement step indicator
* The countdown until the measurement completes for
channel 1 is displayed on the main display part

Measurement is performed for channel 1 after motor stop

standby. KT, i | [MEAS|MEAS| MEAS
When measurement starts, the MEAS indicator on the Probe 4 ,'_-,' ,' ey
Unit of channel 1 turns ON, which indicates that measurement is CHt | onz | o3
in progress.
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Load (motor) CH1 OFF | |
Load (motor) CH2 OFF |
— | |
Load (motor) CH3 OFF ! “
ON : ‘
PLC contact ! |
\ " 4 |
ON | |
Trigger signal L | in
| | -
v v \/ * >
. Motor st Motor st |
Measurement operation ! Stgr:dsb(;p CHA1 : CH2 CH3 ! : CHA1 g,
onY ; ; v v 3
Status output during 0 ‘ | e
measurement ! i ; ! ! | =
OFF ! / v— YOFF | /—\ 3
MEAS indicator : {__cH1 | X CH2 CH3 | ) 3 { CH1 ) ]
ALM 1, ALM 2 output OFF ; / CH1 ALM 1, ALM 2 ON )OFFi“ 5
Alarm output indicator OFF i K CH1 Lit red >OFF—\ %
ALM indicator L I D 2
\ — | | |
Main displa - Countdown y/ C/D C/D v CH2 / Countdown
n dispray | CH1 \CH2\ _cH3 |\ FAL flashes /! cHl |
: [ . ! | !
M t
(1) (2 @) fieg ) (4) (5)
N
(2) Measurement moves from channel 1 to channel 2 A N
. . . . . p— »
The following parts operate simultaneously with the confirmation B> 5 5 Fi ] | [ MEAS| MEAS|MEAS 4
- ALM [ ALM | ALM
of the measurement value for channel 1. 5: o|o|o §
. . [MANUT ERR | AGE] CH1 | CH2 | CH3 «Q
+ The results of alarm judgment for CH1 are reflected in ALM — o
ALM 2
1/ALM 2 output Awﬂ, %
» The results of alarm judgment for CH1 are reflected in the _
L The above display example shows
alarm output indicator a case in which no alarm occurs
for channel 1.
* The results of alarm judgment for CH1 are reflected in the Alarm output indicator: Green
. . ALM indicator: Not lit
ALM indicator of the Probe Unit ALM 1 output: OFF

* The MEAS indicator of CH1 is not lit and the MEAS
indicator of CH2 is lit

» The countdown until the measurement completes for
channel 2 is displayed on the main display part
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(3) Measurement failed
Here, the operation when the loads of channel 1 and 2 restart
unintentionally during the measurement for channel 2 is
described. In such a case, the safety function activates, the
measurement operation of channel 2 stops, and the

MEAS | MEAS|MEAS
o|o| @

ALM | ALM | ALM
m O

CH1 | CH2 | CH3

measurement moves to the next channel 3.
The following parts operate simultaneously with the failure of
measurement.

The countdown until the measurement completes for

channel 3 is displayed on the main display part

ALM 1 output and ALM 2 output turn ON*

The alarm output indicator is lit red*

The ALM indicator of the CH2 Probe Unit is lit*

The MEAS indicator of CH2 is not lit and the MEAS

indicator of CH3 is lit

* Since the measurement value of channel 2 cannot be identified when the
measurement fails, the measurement value is treated as 0 MQ internally,
and alarm judgment is performed. Although channel 1 is restarted, the

measurement is already complete. Therefore, there is no change in the
alarm judgment and the measurement value.
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Load (motor) CH1 OFF | |
Load (motor) CH2 OFF |

Load (motor) CH3 OFF

ON
PLC contact

I
\

ON
Trigger signal

1
\/ A4
Measurement operation { Mgggjéip CH1 X CH2 CH3
1

ONV

LL

Status output during ‘
measurement !

|
1 1 1
OFF | YOFF '
MEAS indicator ; {  cH1 CH2 cHa | X )
OFF | ) Y OFF
X CH1 ALM1,ALM20ON Y

ALM 1, ALM 2 output

OFF : ; ' OFF
Alarm output indicator i K CH1 Lit red )7
FF v !
ALM indicator OFF | (oK scrzon| X +cHs__ por

! | |
v = | :
Countdown / CID C/D V CH2 v Countdown
CHA1 "\ CH2 CH3 FRCL flashes CH1
1

(é) gﬁgguremem K(4) (5) )

juswainsea|p dijewolny |-y

Main display

|

—~
RN
-
—
N
-

N
(4) Measurement end T
The following parts operate simultaneously with the confirmation EEDIDISIIN || VEAS| MEAS| MEAS -
3 | ALM | ALM | ALM 3.
of the measurement value for channel 3. E L0 |e = 3
« Status output during measurement turns OFF A Rl el
. . ALM 2 o
» The results of alarm judgment for CH3 are reflected in the ALM1Q' =3
ALM indicator of the Probe Unit _
o The above display example shows a case
* The MEAS indicator of CH3 turns OFF in which an alarm (critical) occurs for
channel 3.
. . CH3 ALM indicator: Lit
The alarm-related output/display due to measurement failure of Shown as follows due to measurement
allure or channe
channel 2 are as follows: Alarm output indicator: Red
i CH3 ALM indicator: Lit
* ALM 1/ALM 2 output are in the ON state ALM 1 output: ON
. . . ALM 2 output: ON
» The alarm output indicator turns red to indicate a critical
alarm

Since there are three Probe Units, the measurement operation
ends when the measurement for channel 3 ends.

The measurement results of channel 3 are displayed on the main —
display part. If the measurement results are referenced with the =g ':,','_—,,':,'
Mode Key (€&), the measurement values are displayed for - -
channel 1 and channel 3, and FACL flashes for channel 2 to Q*_
. . . l it w
indicate "measurement failed". el
SRR

) S

FIN

1C

El L

-_——)
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(5) Restart automatic measurement

The trigger signal turns ON when the PLC contact changes from ::?_'E MEAS| MEASMERS
OFF to ON, and measurement starts again. 4 o B sl sl
Status output during measurement turns ON simultaneously with Rl R
measurement start.
The previous measurement values, ALM 1 and ALM 2 outputs,
ALM indicator of the Probe Unit, and the alarm output indicator
are all cleared (turned OFF) simultaneously with measurement
start.
4-1-5 Measurement Value Display Automatic Scroll
If you press the Mode Key (Co) =
when the measurement values At least
are confirmed, the measurement . ’E,’: ! second ’_«:’:? —_— ‘B,’: -
values for each channel are o LW f o - dLWLT Pressand | g, LWL
displayed sequentially each time @—l Hihen e fey loast2 5 Ep——
the Mode Key (€Q) is pressed K 20 030 X I 1 I I X
(manual scroll). g l“_'l_'l’ g l“_'l:l'
If you press the Mode Key (C?) @ 'apsed
for at least 3 seconds, the display 3 ,u_" < At 'e§5t3se°°“d3 3 ’u_‘,
moves automatically every 5 o T e e pped | s -
seconds even without pressing @ : : glgggggds
the key each time (automatic [ [
scroll). | l

Press the Mode Key (€@) again for at least 3 seconds during automatic scroll to return to manual scroll.

During automatic scroll, the measurement results of multiple channels can be checked without
operating the keys. Therefore, it can be conveniently used when checking the measurement values of
multiple systems and multiple channels such as during patrolling.

If automatic scroll display is set, the automatic /
. . . ) ON
scroll continues until the operation for canceling Power supply | |
automatic scroll by the Mode Key (C@) is Messurement ] ]
performed. It also continues when the power is operation
. At least 3 seconds
turned ON again. Key \

Measurement

value display )
scroll MM
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4-2 Manual Measurement

K7GE-MG is basically used in automatic measurement in synchronization with the trigger signal. In
addition, K7TGE-MG is also equipped with a manual measurement function which corresponds to a
Megohmmeter. Manual measurement does not require a trigger signal and can be started manually and
measured continuously. Therefore, it can be conveniently used at system startup and maintenance.

I Differences from Automatic Measurement

Automatic measurement

Trigger ON
signal

The measurement operation during manual
measurement does not have multiple

measurement steps as in automatic
measurement, and sampling is continuously
performed right from the time monitoring is

started.

The differences from automatic measurement are

as follows: Manual measurement | ‘
| y ;
Automatic Manual Input value /;Tﬁ W
measurement measurement i i i
Sampling ! :
Time of use Normal operation | When starting the i i
system, during f ,_’—i
maintenance i ’7
Measurement value i
Measurement Synchronous with | Continuous
operation the trigger signal monitoring
Measurement Motor stop None
steps standby/Discharge | The measurement
of electric step indicator is

charge/Waiting for
stability/Sampling

also not required

Alarm judgment | Yes No

Alarm output Yes No
Average Supported Supported
processing of

measurement

values

-
~

Measurement
operation

Measurement

value

—

—

—

\

\
X

Manual measurement

Manual measurement does not have the discharge of electric charge step. Start the K7TGE-MG when the electric charge

@ has been sufficiently discharged. If the K7GE-MG is started when some electric charge is remaining, measurement
= cannot be performed correctly.

-
~

@ etc. are cleared when manual measurement is started. Use it with caution.

Alarm judgment is not performed during manual measurement. Also, all confirmed measurement values, alarm outputs,

The setting value of the Average Processing setting parameter is enabled even in manual

measurement. When you perform the Average Processing setting parameter on the measurement
values, the display refresh period is approximately 0.8 seconds or 6.4 seconds.
Refer to 5-9 Average Processing on page 5-19 for the operation method of the Average Processing
setting parameter.
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4 Functions Related to Measurement

I Starting and Ending Manual Measurement

Manual measurement can be
started by pressing the
Manual Measurement Key for

Power ON

Note Power ON reset is a reset process
that runs when the power turns ON.

Power ON reset (¢

MANU
at least 3 seconds when the Operation Level MEAS | Or, 3 minutes
channel to measure is MANU (] | o he time of
. . Measuring MEAS Press and At least 1 second
selected in the measuring opped| Measurement standby | ) hold for at
stopped* state in the Mleast  ww v, 8St2 Manual
| 1 second o seconds measurement
Operation Level. During & T T T 7| |[7P Maindisplay 2"
41111
manual measurement, MANU D —
indicator is lit Measurement completed
Indicator Is lit. When the key is released v
[

* The measuring stopped state is CZZ N

either the measurement standby

state, or the state in wh!ch a series Disabled

of measurement operations qre Measurement _ _ A Error detection status

complete and the K7TGE-MG is completed Trigger signal ON A ~—

waiting for the next trigger signal

ON. Automatic

measurement
in progress

Manual measurement cannot
start while automatic
measurement is in progress.

To be able to start manual measurement, the K7GE-MG must be in the Operation
Level, and whether or not the current level is the Operation Level can be known
when CH indicator is lit.

Refer to 5-1 Levels on page 5-2 for details on the levels.

Press the Manual Measurement Key for at least 1 second during manual measurement to end manual
measurement.

Even if the external contact is OFF* during manual Manual H
monitoring

measurement, enabled trigger signals are not accepted.
Similarly, automatic measurement start by a communications External

contact OFF
command is also not accepted.

N
Trigger signal \L °©

* Relationship between the external contact and trigger signal when the setting
value of the Trigger Signal Reverse setting parameter is OFF.

It takes a few tens of seconds for the measurement value to stabilize after the operation power supply of the K7TGE-MG
is turned ON.
¥  Start manual measurement after 1 minute or more has passed since the operation power supply is turned ON.

Ay
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4 Functions Related to Measurement

I Error Detection during Manual Measurement

If a measurement error occurs during manual measurement, the application of the Megger voltage
stops, FALL is displayed to indicate "measurement failed", and this state is maintained (error detection
status).

The following three errors may be detected during the execution of manual measurement.
® The voltage monitoring function activates. (Load restart)

e The current limiter activates. (When the insulation resistance is extremely low, etc.)

e The Main Unit cannot recognize the Probe Unit. (Hardware error, etc.)

The K7GE-MG can be recovered from the error detection status by pressing the Manual Measurement
Key for at least 1 second.
(This is also possible by the power ON reset process by pressing the Reset Key for at least 3 seconds.)

juswiainseay [enuepy Z-v

I Procedure

The procedure of manual measurement is described as follows:

1. Make sure the load contactor is turned OFF.

2. Make sure the electric charge accumulated in the wiring is
sufficiently discharged.

e Similar to the use of a Megohmmeter, either wait for sufficient
time to elapse based on your experience, or use a voltmeter to
ensure that there is no residual voltage due to the electric charge.

.. i i Measurement standby
3. Make sure the K7TGE-MG is in the measuring stopped state in RGeS 5> S ]
the Operation Level. [ = = = =

e |f automatic measurement is in progress, wait for measurement Or, measurement

completed state

TRICS 5 5 S XEN

to complete.

Press the Reset Key for at least 3 seconds to forcibly end
automatic measurement and return the K7GE-MG to the
measuring stopped (measurement standby) state. However, all
measurement values will be cleared in this case.
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4 Functions Related to Measurement

4. Select the channel to perform manual measurement.

® Press the Mode Key several times to set the channel number to
perform manual measurement.

5. Manual measurement is started.

® Press the Manual Measurement Key for at least 3 seconds to
start manual measurement.

6. Wait for the measurement value to stabilize, and then read the
value.

® Due to a capacity component such as the wiring, it may take
some time for the measurement value to stabilize.
Read the measurement value after waiting for the value to
stabilize.

7. Manual measurement is ended.

® Press the Manual Measurement Key for 1 second to end manual
measurement, and the K7GE-MG will return to measurement
standby in the Operation Level.
In addition, the measurement will be ended automatically 3
minutes after the start of manual measurement.

8. i necessary, perform manual measurement for the remaining
channels as well.

® Repeat the process to perform manual measurement for the
other channels as well, and check the measurement values.

% TRIGS 5 5 5 FIN
[ ERR [ AG

MANU |EEES 5=y >SN

MEAS | o MO

3seconds| cH (N
WAND

A
Stable

Measurement

MEAS |

% MANU [TEGs 5 5 5 Fi)

1second | cH

MANU
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4 Functions Related to Measurement

4-3 Measuring Range and Measuring
Accuracy

I
The measuring range is between 0.1 and 99.9 Display value
MQ. Flasheggag

The alarm judgment is treated as 0 MQ for inputs
less than 0.1 MQ and as 99.9 MQ for inputs
greater than 99.9 MQ.

The display shows {10 for inputs less than 0.1 MQ
and flashes 55.5 for inputs greater than 99.9 MQ.

Koeinooy Bulinseay pue abuey Burinsesyy ¢-p

a.d |
01M 1™ 10M 999M  Measurement
value

The measuring accuracy is as follows:
5% rdg. 1 digit (at ambient temperature -10 to 55°C and ambient humidity 25% to 65%)

"rdg." is the abbreviation for "reading" and refers to the read value (displayed numeric value). 5% rdg.
indicates the following range:
(Read value) x (1 - 0.05) to (Read value) x (1 + 0.05)

"digit" is the minimum resolution of the read value. In the K7GE-MG, the minimum resolution of the read
value is 0.1 MQ. Therefore, £1 digit becomes +0.1 MQ.

Thus, for example, if the read value is assumed to TrLIJe

value i
be 10.0, the upper and lower limit values will +1 digt
become as follows. +5% rdg.
Lower limit value: 10.0 x (1 - 0.05) - 0.1 = 9.4 MQ 106 M 1 digit
Upper limit value: 10.0 x (1 + 0.05) + 0.1 = 10.6 10.5M
MQ 10.0M

' 9.5M

9.4 M
That is, the true value will be in the range of 9.4 to
10.6 MQ.

5.0M 10.0 M 15.0 M Read value
(display value)
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4 Functions Related to Measurement

4-4 Voltage Monitoring

The voltage in the load lines is monitored to determine
whether the load is turned ON or turned OFF. This
monitoring is performed at all times, and even when
the trigger signal is ON or when the K7TGE-MG moves
to manual measurement, the measurement operation
is not started if the load is turned ON. Also, even if
measurement is progressing normally, it immediately
stops if the load is turned ON during the measurement.

If the load is determined to be turned ON following
trigger signal ON, it results in "measurement failed",

L2
3 d)— Voltage

L I (y
& Py
7.3

Note The above diagram shows only the parts of the

internal circuit of the K7GE-MG that are

necessary for explanation.

and the alarm output turns ON. Refer to Timing Chart for Measurement Failure on page 4-12 in 4-1-4
Timing Charts on page 4-8 for information on the operation when measurement fails.

Next, the judgment conditions for the voltage monitoring function are described.

The voltage value and voltage waveform differ
depending on the type of load and the drive
method. To detect the waveform, the KTGE-MG
monitors the peak value of the waveform.

The threshold value is set as approx. 20 V, and if
the absolute value of the peak value is larger than
this, it is judged that voltage is present (load
turned ON), and if it is smaller than this, it is
judged that voltage is absent (load turned OFF).

Therefore, this function is also applicable to loads
having a 24 VDC drive.

Direct current

Sine wave

Thyristor control
|/ |/

Moreover, in the case of alternating current waveforms such as sine waves, thyristor control, and
inverter control, a frequency of 20 Hz or more is required. For a frequency lower than 20 Hz, it takes too
much time from the detection of a waveform until the detection of the next waveform, and it may be

judged that voltage is absent (load turned OFF).

The highest voltage that can be monitored is 600 VAC
frequencies.

rms (+10%) of sine waves or commercial
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4 Functions Related to Measurement

4-5 Current Limiter

This function is used to limit the current flowing through a path to a fixed value (under 3 mA) when
applying a Megger voltage.

Due to the flow of overcurrent in the measurement path, the load and the peripheral equipment, as well
as the internal circuit of the K7GE-MG may be damaged. Therefore, the overcurrent is limited with the
current limiter function. The current limiter of the K7TGE-MG is composed of analog components having
few delay elements. Therefore, the response speed is extremely fast (u-second order), and the

overcurrent can be instantly suppressed. £

o

Next, the cases when the current limiter K7GE-MG 3
Al

. . =

activates are described. L2 rl\ =

— L3 m\éﬂ‘&g%ig *{Mcmﬁomguter g

In the normal hem remen MC =

the normal state, the measurement X | - 8

insulation resistance of the load. limiter

Y
Since the Megger voltage of the = Me?&f%’gfge

K7GE-MG is 50 VDC and the lower limit ——— - 4
. . Note The above diagram shows only the parts of the internal circuit of the

value of the measuring range Is 0.1 MQ; K7GE-MG that are necessary for explanation.

the maximum value of the measurement

currentis 50 V + 0.1 MQ = 0.5 mA.

Therefore, the current limiter does not activate if measurement can be performed normally.

|

|

|

current returns to the measurement NG | |? |
=3 . !

circuit of the K7GE-MG via the ~ : ! Teuren !
L i |

|

The current limiter activates in the following three types of cases.

® When the Insulation K7GE-MG
Resistance is Extremely Low 2, |

= L3, % iocompute
When the contactor turns OFF, the Mcn, _J: ! I | 7y
load and power line properly turn OFF % "\‘.\
and the measurement current also a
passes through the insulation L T
=% Megger voltage

resistance, but the insulation
(50 VDC)

resistance itself is extremely low. For o __. J

examp|e when the motor coil is in a Note The above diagram shows only the parts of the internal circuit of the
’ K7GE-MG that are necessary for explanation.

limiter

|
! Current
|
|

metallic case and a short-circuit state.
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4 Functions Related to Measurement

® When the Load Restarts K7GE-MG
If the load restarts when applying a " L3 mogiﬁ%ignongjter
Megger voltage, the voltage of the i _[ ! I y
power supply for driving the load is % Al {:}_1

I
applied between L3 and PE in the S— %
figure shown on the right. If a current -l- T
limiter is not present, a large 1 ) ~& Megger voltage
o . . = LFE (50 VDC)
short-circuit current will flow via the A ¥
Megger voItage generation circuit of Note The above diagram shows only the parts of the internal circuit of the
K7GE-MG that are necessary for explanation.

the K7GE-MG.
In such a case, the voltage monitoring function activates due to the generation of line voltage.

However, because of the intervening software, an instantaneous response of y-second order cannot
be performed. Until that time, the overcurrent is limited by the current limiter.

limiter

|
! Current
|
|

® When the Drive Voltage K7GE-MG
Becomes Zero While the '

. = > Viokage Micro-
Contactor is ON Inverter e l_E—LS>5_r moniorng > |computer
S~ | Y

|

|

|

1 L 4 [ )

In this case, the line voltage is ! {?_1 I |? !

I

zero. Therefore, the voltage — Rzé L'l current !

e L imi |

monitoring function judges that the L1 Output zero ' "”.‘I':er i

load is turned OFF. |, == Megger voltage

) . = | PE (50 VDC) |

If the Megger voltage is applied Y . J
even though the line voItage is Note The above diagram shows only the parts of the internal circuit of the K7GE-MG

K that are necessary for explanation.
zero, the current flows in a path as

shown in the figure on the right
without passing through the insulation resistance of the load. If a current limiter is not present, a
short-circuit current will flow.

In either case, the current limiter will be operated immediately to avoid hazardous situations. If the
current limiter operates, the K7TGE-MG immediately stops measuring and is cut off from the load, similar
to the voltage monitoring function.

Also, even when the current limiter activates, "measurement failed" occurs, and the alarm output turns
ON. Refer to Timing Chart for Measurement Failure on page 4-12 in 4-1-4 Timing Charts on page 4-8
for information on the operation when measurement fails.
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4 Functions Related to Measurement

4-6 Reset Key

|
Press the Reset Key in the Operation
Level for at least 3 seconds to Note Power ON reset is a reset process
that runs when the power turns ON.
perform the power ON reset process _
Power ON reset | € < N\
and return to the default.
(Operation Level h
The defined measurement values, MANU
ina (” A MEAS i
alarm outputs, and alarm output Mezaung v MANY 0 Or 3 minukes
indicator are all cleared. “Qeaggfeme“‘ C ) Atleast Tsecong) ©F Stertep
standoy At least
. . .. L 3 seconds IS
Even if automatic measurement is in ke Iy
, . RESET
progress, pressing the Reset Key will RESET - 2
force the measurement to end. The Atleast compltd Manual measurement | Afleast o
. 3 seconds 3 seconds ;
same applies to manual . A y, K)
measurement. RESET Measurlemm Trigger signal ON
complete v
This key can also be used to clear Atleast | ERDI®
] ] . 3 seconds .
the alarm output after checking its | &
status at the work site during the Auforalc measurerent
occurrence of an alarm. \ In progress J

Also, if there are many channels, it takes around 10 minutes from the start till the end of automatic
measurement, but if automatic measurement is started unintentionally, this key can be used to stop it
immediately.

The reset operation can also be executed by a communications command.

\ |/ The Reset Key is disabled in the Initial Setting Level, Communications Setting Level, and Protect Level. Use it with
caution.
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4 Functions Related to Measurement

4-7 System Error

A system error is an error which causes the K7GE-MG to be unable to perform the functions that it was

primarily meant to perform.

In a normal state in which a system error does not occur, self-diagnosis error output is turned ON, but
due to the occurrence of a system error, the self-diagnosis error output is turned OFF, and an external

notification is sent.

The display and output when a system error occurs are as follows:

Name Operation
Main Unit Main display HEBH is lit aooo KE;S i@s KE:\AS
ERR indicator Lit AG cH1 | chz | chs
Self-diagnosis error output OFF (normally ON) :‘\m frﬂ.
ALM 1 and ALM 2 output All OFF
Alarm output indicator Not lit
LVL/CH display Not lit
Other indicators All not lit
Probe Unit MEAS indicator Not lit
ALM indicator
Discharge of electric charge | Stops
Apply Megger voltage Stops

A system error occurs due to the following two causes.
® Duplication of the channel numbers of Probe Units

o Hardware failure

If a system error occurs, first of all, make sure that there is no duplication of
the channel numbers of Probe Units. If the same channel number is set, AM O AM O
correct it and turn ON the power again. If the K7GE-MG can be started

normally, you can use it in this condition.

If the channel numbers are not duplicated, a hardware failure has occurred.
Contact your OMRON representative for repairs.

CH 1, CH 1,
@ NN @)

4 4
76 5 76 5
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4-8 Running Time

The K7GE-MG has a built-in electrolytic capacitor. The electrolytic capacitor is impregnated with
electrolytic solution that starts to penetrate the sealing rubber from the time of manufacture. As time
elapses, the internal electrolytic solution continues to evaporate, resulting in decreased electrostatic
capacity and deterioration in other characteristics. Over time, the characteristic deterioration of the
electrolytic capacitor prevents the K7GE-MG from being utilized to its full capacity.

The running time function calculates the approximate time until the Electrolytic capacitor
K7GE-MG stops functioning at its full capacity due to the deterioration of the Characteristics £
electrolytic capacitor characteristics, based on the calculated level of V 2
deterioration. | 3
’ a
Guideline Running -
value time El
1]

AGE indicator will light when the time for the K7TGE-MG to stop functioning
is reached. You can use this function as a guideline for KTGE-MG
replacement.

The Running Time function can be selected from the Use Running Time setting parameter. The default
value is OFF (not used). Refer to 5-10 Use Running Time on page 5-21 for the procedure of the Use
Running Time setting parameter.

Regardless of the setting value of the Use Running Time setting parameter, the communications
commands can read the current running time as a proportion of the guideline value.

\ | /" The running time function provides an indication of when the deterioration of the electrolytic capacitor will prevent the
K7GE-MG functioning at its full capacity. It does not provide information on failures occurring due to other causes.
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4-9 Calculating the Measuring Time
Using the Elapsed Time

The measuring time calculated function calculates the measured time using the clock of the host
system.

The K7GE-MG is not equipped with a clock, but you can use this function to know indirectly the
measurement time.

As soon as the measurement starts by trigger . _ ON|

. . Trigger signal
signal ON, the stopwatch inside the K7TGE-MG
starts ticking. After the measurement is complete Measurement operation ‘
and the measurement value is confirmed, the ,

. . . . Elapsed Time read by the

Elapsed Time is read by the communications communications command
comma.nd, and the e.lapsed time of the.sto.pwatch Response @ @_
at the time of reception of the communications « 0 5 o
command is returned. In the host system, the read Time T: = =TC
elapsed time is subtracted from the time of Ta=Te-to
execution of the command by the clock function of Ta=Tc-t1

the host system, and is set as the time of
measurement of the measurement value.

If the KTGE-MG has many measurement channels, it takes approximately 10 minutes from the trigger
signal ON to the completion of measurement. This function calculates the time when the trigger signal
is ON. Therefore, you can know the approximate measurement time, not the measurement time for
each channel.

The time calculated by the stopwatch is reset to start by the following trigger signal ON. Read the
Elapsed Time before performing the following operations. If the Elapsed Time is read after performing
these operations, undefined numerical values will be read.

® Moving to other than the Operation Level

e Starting manual measurement

e Operating the Reset Key

® Resetting the software with communications command execution

We recommend reading the measurement value and the elapsed time at the same time, otherwise an
undefined value may be read.

\ 1y
@ The elapsed time can be read only by a communications command.
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Using Setting Parameters
]

This section describes the K7GE-MG setting parameters.

51 LeVels ... e 5-2
5-2 Setting Parameters and SettingValues ............................ 5-4
5-3 Maximum NumberofChannels ............... ..., 5-6
544 AlarmValues1and 2 ........ ...ttt iia s 5-9
5-5 AlarmPolarity ......... ... e e 5-11
5-6 Trigger SignalReverse .......... ...ttt nnnss 513
5-7 Motor Stop Waiting Time . .......... ... . i 5-15
5-8 Time to Wait to Stabilize .................... . i, 517
5-9 Average ProCessing ..........ccuuiiiinnnnnnnrerneennnnnnnnnnnn 5-19
5-10Use RuNning Time ......... ottt ie e aa e nanens 5-21
5-11 Software Version .. ......... ...ttt e 5-23
5-12 Setting Change Protection ............. ... ... ... . ... 5-24
5-13 Communications Setting Parameters ............... ... ... ...... 5-26
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5 Using Setting Parameters

5-1

Levels

The setting items are grouped into "levels".
Levels are divided into four types for the KTGE-MG.

Measurement o
Level . Description
operation

Operation Possible Normal operation state in which measurement operation is performed when
a trigger signal is received. This is the level immediately after the power is
turned ON. The alarm results are reflected in the display, output, and
communications status at this level only. At other levels, all alarm results
are OFF.

Initial Setting Stops Make initial settings such as alarm values and motor stop waiting time.
At this level, measurement operation is not performed even if a trigger
signal is received.

Communications | Stops Make initial settings related to communications, such as the protocol and

Setting baud rate. At this level, measurement operation is not performed even if a
trigger signal is received.

Protect Stops Make settings to prevent unintentional key operations. At this level,

measurement operation is not performed even if a trigger signal is received.

The LVL/CH display shows a level when LVL is lit
and a channel number when CH is lit.

Characters Level
> ‘on Operation
WLy |initial Setting
LVL Communications
Setting
Lig Protect

Note The Operation Level characters
"1CH" is an example of when
the channel number is 1.
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® Moving to the Protect
Level

At the Operation Level, the

5 Using Setting Parameters

Power ON

{

main display part starts to » | Power ON | N
O+ reset O O
flash when the Level Key and Atleast 1 second ‘ Atleast 1 second Atleast 1 second
Mode Key together (O + C9) )
Protect Operation Initial Setting
are pressed for at least 1 Level __Level Level

second. Press and hold down
the keys for at least 2 seconds
to move to the Protect Level.
To return to the Operation
Level, press the Level Key and
Mode Key together (O + CQ)
for at least 1 second.

least 2
seconds

® Moving to the Initial Setting Level

Press
and hold
for at

At Ieast
1 secon When

Less than
1 second
Less than

Communications
Setting Level

Al least  Press and hold
When 1second for atleast 2
seconds
the key is

the key is
IINMI | released

Note Power ON reset is a reset process that runs when the power turns ON.

At the Operation Level, the main display part starts to flash when the Level Key (O) is pressed for
at least 1 second. Press and hold down the keys for 2 more seconds to move to the Initial Setting
Level. To return to the Operation Level, press the Level Key () for at least 1 second.

® Moving to the Communications Setting Level
Press the Level Key (O) at the Initial Setting Level (for less than 1 second) to move to the
Communications Setting Level. To return to the Initial Setting Level, press the Level Key (O) (for
less than 1 second). To return to the Operation Level, press the Level Key (O) for at least 1

second.

After returning from any level to the Operation Level, the power ON reset process is always
executed to clear all measurement values and alarm outputs and return to the measurement

\ 1l

@

standby state.
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5 Using Setting Parameters

5-2 Setting Parameters and Setting
Values

The setting items for each level are called "setting »
Setting parameter 1
parameters".
The setting parameters can be moved with the
Mode Key (C?). :
—J
The value set for each setting parameter is called Monitoring state~ Seting change state
the "setting value". YN . 2] ' — C~r1- | Change setting
| lql_ o | ES.LI | C -,:,L.’: value With
The state where the setting values are displayed )
. o N i
is called the "monitoring state", and the state ~ for 5 seconds

where they can be changed is called the "setting v _
Go to next setting parameter
change state".

Use the following operations to display or change the setting values.

1. Press the Mode Key several times to display the setting %
parameter to change.

® The setting parameter characters are displayed on the main

display part.
<
2. Press the Shift Key to enter the monitoring state. z =
S N X
® The setting value is displayed.
e |f you only want to check the setting value, press the Mode Key
to move to the next setting parameter.
<
3. Press the Shift Key again to move to the setting change state. G S T !
S g N
® The value that can be changed starts flashing.
(A
4. Use the Shift Key and Up Key to change the setting value. 3 P S|
L
® |f no key operation is performed for 5 seconds, the setting value
is saved and the system returns to the monitoring state.
5. Use the Mode Key to save the setting value. % S Tl
[x} ,- R , =

® The changed setting value is saved in the internal memory.
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5 Using Setting Parameters

The following figure gives an overall image of the setting parameters.

[
Power ON
reset
Protect |O+&@ . Lreset | Initial Setting Communications
Level Atleastisecond ~ Operation Level Level AIC] oo Setting Level AIC] oo
LVLF — O wLq t least 1 secon O LVL ! t least 1 secon
CAt]Te [ — _ _ _ | measurement 3@2‘5;;38' Naxigqum 3 liessesctgsg s N
1 3 d standb, .3econds | umber
l,/\ll "__ ’l_l ’l__ seconds y l"’" e ,'_- | I | of Channels Protocol o
Setting Change Aft‘ermeafsurement Less than »
Protection valug confirmation Alarm 1 second Baud g)
(@ Each channel Value 1 | Rate =3
>
Q
Alarm Data
v
Note Power ON reset is a reset process that runs when Value 2 Length o
the power turns ON. s
Alarm L Stop B H
Polarity I | Stop Bits o
@
Trigger o
Siggngal Parity 3
Reverse g,
Motor Stop Send Wait =
P ) 5
Waiting Time Time a
<
Time to Wait L ) %
to Stabilize ®
n
11/ I | Average
1l 11 | Processing
Use Running
Time
1/ 1071 | Software
y LI | Version
(. J

When moving to a level other than the Operation Level, the ALM 1 and ALM 2 output contacts turn OFF, regardless of

the setting value of the Alarm Polarity setting parameter.

When set to normally close, turning the output OFF has the same meaning as an alarm to external devices.

@ As an example of a countermeasure to this, provide a switch that can short-circuit the output contacts of the ALM 1 and
ALM 2 outputs, and use it to short-circuit the contacts during setting parameter operations and to release the short circuit
after returning to the Operation Level.

-
~
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5-3 Maximum Number of Channels

|
Level Characters Range of setting Default Description
values value
Initial Setting | MXCH 1to 8 (CH) 1 Total number of channels

Set the total number of channels (number of Probe Units connected to the Main Unit).
This information is used for processing in the case of a measurement failure when the Main Unit can no

longer recognize the Probe Units due to a malfunction, etc.

The following describes the relationship between the setting value of the Maximum Number of
Channels setting parameter and the measurement operation using an example of three connected

Probe Units.

Case 1 (normal operation 1)

® The channel number setting of each Unit is channel 1, 2, and 3
from the left.

The maximum number of channels setting value is 3.

e This is a normal operation pattern.

Measures sequentially from channel 1 to channel 3 and then
ends the measurement operation.

Case 2 (normal operation 2)

® The channel number setting of each Unit is channel 2, 1, and 3
from the left.

The maximum number of channels setting value is 3.

® This is a normal operation, in the same way as case 1.
However, it measures the channel numbers in ascending order.

Case 3 (measurement failed due to a malfunction)

® The channel number setting of each Unit is channel 1, 2, and 3
from the left.

The maximum number of channels setting value is 3.

The Main Unit cannot recognize channel 2 due to a malfunction.

: . ON
Trigger signal I_
Measurement {cr1XcH2XCH3)
Stausoufput durng  ON

measurement

S,

—
—

IR N
—

Trigger signal ON L
Measurement {CHTXCH2XCH3)

Status ouput duing  ON
measrement

B E
=] 0]2)]6)
1 !

Incorrect
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5 Using Setting Parameters

® Channel 2 measurement fails and channel 3 measurement Trigger signal O L
. Measurement failed
continues. ) Measurement GEGEGE
When the measurement values are displayed after the Sswtdung ON
-
measurements are complete, channel 2 appears as FALCL. megsenent

As the measurement value of channel 2 is deemed to be 0 MQ
internally, the ALM 1 and ALM 2 outputs turn ON* and the alarm
output indicator turns red.

* If the setting value of the Alarm Polarity setting parameter is n-c (normally
close), the alarm outputs turn ON and the output transistor contacts turn OFF.

a

&

Case 4 (set channel number and setting value of the maximum =

number of channels do not match) £

® The channel number setting of each Unit is channel 2, 3, 4 from ﬁj: i =

| P c

the left. e e 3

The maximum number of channels setting value is 3. [:] g

Sooo Wy e 9.‘

w800 |(2)[(3)[(4) o

HH BHEAH s

. . B

e Measurement failed because channel 1 does not exist. Tigger sgnel ON B 3

i i Measurement failed e

Channel 4 is hot meaSL.lred because the maximum number of Veasurement D Ve D @
channels setting value is 3. st g

ON
measurement —I—l—

The operation procedure for the Maximum Number of Channels setting parameter is shown as follows:

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation
Level to move to the Initial Setting Level.

MANU| ERR | AGE

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.
The M¥LH setting parameter is displayed on the main display
part.

2. Press the Shift Key to enter the monitoring state. b

[x}

-——

® The setting value is displayed.

3. Press the Shift Key again to move to the setting change state.

&2
=5

e The value that can be changed starts flashing.

4. Use the Up Key to change the setting value.

o

T
MANU
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5. Press the Mode Key to move to the next setting parameter. % L&,‘L,:—,,::Mj,
S

® The changed setting value is saved in the internal memory.

1 second

6. Press the Level Key for at least 1 second to return to the %
Operation Level.

e The LVL/CH display will indicate !, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.

Insulation Resistance Monitoring Device User’s Manual (N224)



5-4 Alarm Values 1 and 2

5 Using

Setting Parameters

Range of setting

Default value
values

Level Characters

Description

0.0 to 99.9 (MQ) 20.0

Initial Setting ALM

(warning)

ALM 1 output alarm threshold value

ALME 0.0t099.9(MQ) |[1.0

(critical)

ALM 2 output alarm threshold value

Set the ALM 1 output and ALM 2 output alarm threshold values. Set the warning level value as Alarm

Value 1 and the critical level value as Alarm Value 2.

If there are rules in the company, set that value in alarm value 2. Set alarm value 1 to a value between
the normal value that is known from daily inspections and alarm value 2.
If there are no rules in the company, set alarm value 2 to 1 MQ, which is generally regarded as the error
threshold in IEC 60034-1 and by motor manufacturers. Set alarm value 1 to a value between the

normal value that is known from daily inspections and alarm value 2.

Alarm value 1 is a single value common for all channels. Similarly, alarm value 2 is a single value

common for all channels.

If the measurement value becomes equal to or less than alarm
value 1, the ALM 1 output turns ON* and the alarm output
indicator turns yellow. If the value becomes equal to or less than
alarm value 2, the ALM 2 output turns ON and the alarm output
indicator turns red.

* If the setting value of the Alarm Polarity setting parameter is n-c (normally close),
the alarm outputs turn ON and the output transistor contacts turn OFF.

It is possible to reverse the alarm value 1 and alarm value 2
settings, but note that the alarm output indicator will not turn
yellow in this case.

A
Measurement

value (MQ)

Alarm Value 1

Alarm Value 2

Alarm output

ALM 1 || ALM 2 ‘

ot f iz N

A
Measurement

value (MQ)

Alarm Value 2

Alarm Value 1

Alarm output

ALM 1 || ALM 2 ‘

T £

The operation procedure for the Alarm Value 1 setting parameter is shown as follows:

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation
Level to move to the Initial Setting Level.

e The LVL/CH display will indicate i, and the LVL indicator will light

to show that the Initial Setting Level has been entered.

Insulation Resistance Monitoring Device User’s Manual (N224)
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5 Using Setting Parameters

2. Press the Mode Key several times to display AL M . i ,,:” ,,\,', ',

" % RGS 55 S FN]
i

MANU

. o <
3. Press the Shift Key to enter the monitoring state. 5
® The setting value is displayed.
. . . <
4. Press the Shift Key again to move to the setting change state. 5
® The value that can be changed starts flashing.
. . LA (7o o
5. Usethe Up Key and Shift Key to change the setting value. ) LU% ’:,:‘:’,’1-',
6. Press the Mode Key to move to the next setting parameter. % LE’?'E,',ZEM:%,
B
® The changed setting value is saved in the internal memory.
7. Press the Level Key for at least 1 second to return to the %1 seaond | LS
Operation Level. o

e The LVL/CH display will indicate !, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.

Follow the same procedure for alarm value 2.
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5-5 Alarm Polarity

Level Characters Range of setting | Default Description
values value
Initial Nahl n-o/ n-c n-c ALM 1 alarm output and ALM 2 alarm output polarity
Setting n-o (normally open)/n-c (normally close)

Set whether to turn the alarm output contacts ON or OFF during normal operation.
Alarm Polarity is a setting parameter common for ALM 1 output and ALM 2 output.

If the setting value is set to n-o (normally open), the output contacts are OFF during normal operation. If
it is set to n-c (normally close), the output contacts are ON. That is, when the alarm output turns ON
(alarm occurs), the output contacts turn ON if the setting value is n-o or OFF if the setting value is n-c.

When the K7GE-MG power is turned OFF, the output
contacts turn OFF regardless of the alarm polarity
setting value. The difference between normally open
and normally close is not only that the logic is
reversed when an alarm occurs. When selecting

Output Output contacts
contacts ON OFF

Ayejod wiely g-g

Normally | When an alarm | When no alarm
open occurs occurs
During Power OFF

them, also consider whether to handle turning the Other than the
output contacts OFF when the power is Operation Level
unintentionally turned OFF in the same way as when When a system
no alarm occurs, or as when an alarm occurs. error occurs

Note that the output contacts turn OFF regardless of Normally | When no alarm | When an alarm
the alarm polarity setting value, not only when the close occurs occurs
K7GE-MG power is turned OFF, but also when the During Power OFF

Other than the
Operation Level
When a system
error occurs

K7GE-MG is moved to a level other than the
Operation Level, or when a system error occurs.

The operation procedure for the Alarm Polarity setting parameter is shown as follows:

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation %359“’”“5
Level to move to the Initial Setting Level.

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.

i i - ORGS S5 5 S FN]
2. Press the Mode Key several times to display NalL . R ——
YY)

MANU G
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5 Using Setting Parameters

3. Press the Shift Key to enter the monitoring state.

® The setting value is displayed.

4. Press the Shift Key again to move to the setting change state.

® The value that can be changed starts flashing.

5. Use the Up Key to change the setting value.

6. Press the Mode Key to move to the next setting parameter.

® The changed setting value is saved in the internal memory.

7. Press the Level Key for at least 1 second to return to the
Operation Level.

e The LVL/CH display will indicate !, and the CH indicator will light

to show that the Operation Level has been entered.
- - - - indicates measurement standby.

O

3

%159(;0;1(] ORIG> 52 2% D> FIN]
1
| - - - -
CH

[MANU] ERR T AGE |
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5-6 Trigger Signal Reverse

|
Level Characters Range of setting Default Description
values value
Initial ER-R OFF/ON OFF External contact ON/OFF logic that turns the
Setting trigger signal ON

In the K7GE-MG, automatic measurement starts when the

Trigger Signal Reverse = OFF

Trigger Signal Reverse = ON

trigger signal turns ON. External ON
- . contact OFF
Trigger Signal Reverse sets whether the external contacts ™ ON ON
rigger
connected to the trigger input terminals turning OFF is s?gnm L L

treated as trigger signal ON (enabled), or the external
contacts turning ON is treated as trigger signal ON.

The operation procedure for the Trigger Signal Reverse setting parameter is shown as follows:

9sIaAdy |eubig 18661l 9-G

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation
Level to move to the Initial Setting Level.

% 3 seconds
)\

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.

2. Press the Mode Key several times to display R - . % LLVI?‘E‘,:_T,:_?,
<
3. Press the Shift Key to enter the monitoring state. z el ol
Yoo
® The setting value is displayed.
< A,
4. Press the Shift Key again to move to the setting change state. ) Pt ol
Yo

® The value that can be changed starts flashing.

LVL N -

5. Usethe Up Key to change the setting value. .
LU Ay

8

GO

6. Press the Mode Key to move to the next setting parameter. M)

Ny
S

® The changed setting value is saved in the internal memory.
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7. Press the Level Key for at least 1 second to return to the
Operation Level.

e The LVL/CH display will indicate !, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.
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5-7 Motor Stop Waiting Time

I
Level Characters R.ange of Default Description
setting values value

Initial MEWE 0to 299 (s) 10 Wait time for the load to completely stop after

Setting trigger signal ON
Set the wait time from trigger signal ON until the measurement Measurement
operation starts. MCJ Mo ats ot Sy

. HE' - —\—_/\— \ Measurement

If the auxiliary contact of the contactor that turns ON/OFF the | )| sttsind
power of the load is connected to the trigger input terminal, the A — L2
trigger signal for measurement start can be easily created. L.3 .

However, since the auxiliary contact is linked to the contactor,
the trigger signal turns ON at the time when the contactor turns
OFF.

awi] buniep doyg JojoN 2-G

If the load is a motor, it does not stop immediately when it is
disconnected from the power, but stops gradually in due
course of time by slowing down. A line voltage is generated
during the time the motor is rotating, therefore, even if the
trigger signal turns ON, it is necessary to wait for the
measurement to stop completely.

The time until the stop of the motor varies depending on the Contactor _|
size of the motor and the inertia of the equipment being driven. OFF
Therefore, first measure the time for the motor to be measured Trigger signal

to completely stop. Add some margin to that time to calculate

the setting value of the motor stop waiting time. \
Motor speed Complete stop

When measuring multiple channels, determine the setting Motor stop
value from the motor that takes the longest time to come to a Waiting time
complete stop. Measurement CH1

The operation procedure for the Motor Stop Waiting Time setting parameter is shown as follows:

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation %35900”‘15 %l\:/l:v:r 0
Level to move to the Initial Setting Level. SPTmL

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.

1 i ORIG> 2> 2% S FIN
2. Press the Mode Key several times to display Mk k. % TR
S

[N
N
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3. Press the Shift Key to enter the monitoring state.

® The setting value is displayed.

4. Press the Shift Key again to move to the setting change state.

® The value that can be changed starts flashing.

5. Usethe Up Key and Shift Key to change the setting value.

6. Press the Mode Key to move to the next setting parameter.

® The changed setting value is saved in the internal memory.

7. Press the Level Key for at least 1 second to return to the

Operation Level.

%1 second
1

| - - - -
CH
MANUT ERR [ AGE |

e The LVL/CH display will indicate {, and the CH indicator will light
to show that the Operation Level has been entered.

- - - - indicates measurement standby.
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5-8 Time to Wait to Stabilize

|
Level Characters Range of setting Default Description
values value
Initial Sk 01099 (s) 60 Wait time for the measurement value to stabilize
Setting after the Megger voltage is applied
Set the time for the measurement value to stabilize after the Apply
Megger voltage is applied. Megger voltage

Due to the parasitic capacitance component between the load
including the wiring from the contactor and the ground, it may
take some time for the measurement value to reach its final
value after the Megger voltage is applied. To adopt the stable
final value as the measurement value, the measurement is
performed after the Time to Wait to Stabilize elapses.

Stablei

Measurevn;ﬁjrg <— Time to wait —»

to stabilize
Measurement |_

azijiqe)s o3 Jilepp 0} swill 8-G

As measurements are performed sequentially on each channel in the case of multiple channels, the
wait time for stabilization occurs for each channel.

As the Time to Wait to Stabilize setting parameter is a single value common for all channels, if the
stabilization time differs according to the load, determine the setting value from the load that requires
the longest time to stop.

Since some motor manufacturers recommend using a value of "1 minute" for Megohmmeter
measurements, the default value is set to 60 seconds for the K7GE-MG. In most cases, the default
value can be used. However, change the setting value according to the situation if stabilization takes
more time due to a long wiring run to the contactor, or conversely, if you want to shorten the
measurement time because the value stabilizes immediately.

The operation procedure for the Time to Wait to Stabilize setting parameter is shown as follows:

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation %35900”(’5 %,‘7’ ‘ f,_%
Level to move to the Initial Setting Level.

n o
Srea L

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.

2. Press the Mode Key several times to display 5k NE. %
<
3. Press the Shift Key to enter the monitoring state. z L C
H (NN

® The setting value is displayed.
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4. Press the Shift Key again to move to the setting change state.

® The value that can be changed starts flashing.

5. Usethe Up Key and Shift Key to change the setting value.

6. Press the Mode Key to move to the next setting parameter.

® The changed setting value is saved in the internal memory.

7. Press the Level Key for at least 1 second to return to the
Operation Level.

e The LVL/CH display will indicate {, and the CH indicator will light

to show that the Operation Level has been entered.
- - - - indicates measurement standby.
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5-9 Average Processing

|
Range of Default .
Level Characters k 9 Description
setting values value
Initial AvG OFF/ON OFF Select whether or not to perform average
Setting processing on measurement values
OFF (no average processing)/ON (with average
processing)
Set whether or not to perform average processing on the Without average processing
measurement values. : <
When the setting value is ON (with average processing), the Timeto wait | >
) i Measurement value kg- g stabilize - 1 measurement <
average value of eight measurements is adopted as the [ tokes 08 seconds 3
Measurement N «Q
measurement value. As each measurement takes approx. 0.8 y ol N °
. easurement value
seconds, eight measurements take approx. 6.4 seconds. confirmation 4@ §
1]
[7]
. . . . With average processing 2,
Use this setting if external noise causes the measurement 3
values to be unstable even after the time to wait to stabilize :
elapses Measurement value Time to wait
P ’ totabilize 8 measurements
Measurement [ [T] teke 64 seconds
You can determine whether or not average processing is Measurement value D /Tewuenen.
confirmation \vale

necessary by using the manual measurement function installed
in the K7TGE-MG. As the average processing setting is also
applied to manual measurement, determine the setting
according to whether there is a difference in the stability of the
manual measurement values when the average processing
setting value is set to ON and OFF.

The operation procedure for the Average Processing setting parameter is shown as follows:

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation %“econds %,‘:A:V:,_ ¥
Level to move to the Initial Setting Level. a0 -

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.

2. Press the Mode Key several times to display A L. %
<
3. Press the Shift Key to enter the monitoring state. ) -r
o

® The setting value is displayed.
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4. Press the Shift Key again to move to the setting change state.

® The value that can be changed starts flashing.

A ..
5. Usethe Up Key to change the setting value. z
6. Press the Mode Key to move to the next setting parameter. %

® The changed setting value is saved in the internal memory.

7. Press the Level Key for at least 1 second to return to the
Operation Level.

e The LVL/CH display will indicate {, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.
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5-10 Use Running Time

|
Level Characters R'.ange of Default Description
setting values value
Initial RLE OFF/ON OFF Select whether or not to use the running time
Setting function
OFF (not used)/ON (used)

Set whether or not to use the running time function.
This parameter is set whether or not AGE indicator is lit when the replacement time guideline value is

reached.
Regardless of this setting value, the communications commands can read the current running time as a

proportion of the guideline value.

Refer to 4-8 Running Time on page 4-27 for details on the running time function.

awi] Buluuny asn QL-§

The operation procedure for the Use Running Time setting parameter is shown as follows:

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation
Level to move to the Initial Setting Level.

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.

2. Press the Mode Key several times to display ALE.

Y

&2
(
I~
I~

3. Press the Shift Key to enter the monitoring state.

e The setting value is displayed.

4. Press the Shift Key again to move to the setting change state.

GH

e The value that can be changed starts flashing.

o MY
]

(%} —,’—-"

8

5. Usethe Up Key to change the setting value.

\
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6. Press the Mode Key to move to the next setting parameter. %

® The changed setting value is saved in the internal memory.

1 second

7. Press the Level Key for at least 1 second to return to the %
Operation Level.

e The LVL/CH display will indicate !, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.
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5-11 Software Version

|
Level Characters Range of setting Default Description
values value
HY 1/ 1M —_— —_—
Imhgl - Displays the software version of the KTGE-MG
Setting

* The "1.0" part changes according to the current software version

Displays the current software version of the K7TGE-MG.

This setting parameter only lets you see the software version. It cannot be changed.

The operation procedure for the Software Version setting parameter is shown as follows:

UOISIDA 91emyos LL-g

I Procedure

1. Press the Level Key for at least 3 seconds in the Operation
Level to move to the Initial Setting Level.

e The LVL/CH display will indicate &, and the LVL indicator will light
to show that the Initial Setting Level has been entered.

2. Press the Mode Key several times to display ¥*.*. %
3. Press the Level Key for at least 1 second to return to the % 1 second
Operation Level.

® The LVL/CH display will indicate !/, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.
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5-12 Setting Change Protection

I
Level Characters Range of setting Default Description
values value
Protect WEPE OFF/ON OFF Use key operations to enable or disable
changing of setting values
OFF (enabled)/ON (disabled)
Use key operations to enable or disable changing of setting Incorrect
@ Monitoring state ting g@fSle
values. 1 e
. . EET] 25,
You can protect the setting values to prevent them being = = o1 9

inadvertently overwritten due to unintentional key
operations. >

Setting it ON (disabled) allows you to see the settings
values of the Initial Setting Level and Communications
Setting Level but prevents moving to the setting change cH
state. The protect indicator will light on the front display part

to show that the K7TGE-MG has been protected.

The operation procedure for the Setting Change Protection setting parameter is shown as follows:

I Procedure

1. Press the Level Key and Mode Key together for at least 3 @*% %':“D:'_?
seconds in the Operation Level to move to the Initial Setting PWmeCrc
Level. 3 seconds g

e The LVL/CH display will indicate ~, and LVL indicator will light to
show that the Protect Level has been entered.
e /L PL is displayed on the main display part.

2. Press the Shift Key to enter the monitoring state. W =
Tooarr
<
3. Press the Shift Key again to move to the setting change state. z
® The value that can be changed starts flashing.
A
4. Use the Up Key to change the setting value.

MANU
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5. Press the Mode Key. % YT
Wi

® The changed setting value is saved in the internal memory.

6. Press the Level Key and Mode Key together for at least 1 %Jr%
second to return to the Operation Level.

1 second

® The LVL/CH display will indicate !, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.

® The protect indicator indicator is lit to indicate that setting change
protection is enabled.

uonyosjoud ebueyg bumes gi-g
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5-13 Communications Setting Parameters

|
Level Characters Range of setting | Default Description
values value
Communications | F5EL CWF/MOD CWF Protocol selection
Setting CWF (CompoWay/F)/MOD (Modbus RTU)
hP5 9.6/19.2/38.4/57.6 | 9.6
Baud rate
(kbps)
LEN 7/8 (bit) 7 Data length
ShCE 1/2 (bit) 2 Stop bits
PREY NONE/EVEN/ODD | EVEN Parity
None/Even/Odd
Sdit 0 to 99 (ms) 20 Send wait time

Set the setting parameters related to RS-485 communications.

Use the Unit Number Setting Switch on the Main Unit front part to set the
unit number. The setting is applied after a power ON reset.

The Send Wait Time setting parameter is the wait time from when the K7GE-MG receives a command
from the host system until it returns a response. If the response comes so fast that the host system
cannot receive it properly, increase this setting value. If you want to make the communications

response time faster, decrease this setting value.

\ 1y

When the Modbus RTU protocol is selected, regardless of the setting value of the setting parameter, the data length is

fixed internally at 8 bits, and the stop bit is fixed internally at 1 bit when the parity is even/odd or fixed internally at 2 bits
% when the parity is none. Use it with caution.

The operation procedure for the Baud Rate setting parameter is shown as follows:

I Procedure

1.

Press the Level Key for at least 3 seconds in the Operation
Level to move to the Initial Setting Level.

%%econds AC2>
Y
MANU] ERR |

The LVL/CH display will indicate {I, and the LVL indicator will light

to show that the Initial Setting Level has been entered.

2.

Press the Level Key at the Initial Setting Level (for less than 1
second) to move to the Communications Setting Level.

TRIGS >y 0» D> FIN

Less than
1 second

3.

Press the Mode Key several times to display £F5.

Insulation Resistance Monitoring Device User’s Manual (N224)



5 Using Setting Parameters

4. Press the Shift Key to enter the monitoring state.

® The setting value is displayed.

5. Press the Shift Key again to move to the setting change state.

® The value that can be changed starts flashing.

6. Usethe Up Key to change the setting value.

7. Press the Mode Key to move to the next setting parameter.

® The changed setting value is saved in the internal memory.

8. Press the Level Key for at least 1 second to return to the
Operation Level.

® The LVL/CH display will indicate {, and the CH indicator will light
to show that the Operation Level has been entered.
- - - - indicates measurement standby.

® Press the Level Key at the Communications Setting Level for
less than 1 second to return to the Initial Setting Level.

Follow the same procedure for other communications setting parameters.
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6 Remote Monitoring

6-1

Remote Monitoring

The K7GE-MG provides the communications
function that can automatically collect the
measurement values of each load from a remote
location. This allows for central trend monitoring
of insulation resistance values for many loads
distributed around the factory.

Measurement
value
Load 1
Load 2
Alarmvalue 1 F----cccom LI mmm e
Alarmvalue 2 F-------=---------------- N\
Load 3

"xx/1 2 3 4 5 6 7 Year/Month
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6-2 Communications Overview

I Communications Method

This is a master/slave system in which multiple K7GE-MG slave Units are connected to one master

host system.
Slave Units connected to the same communications line are distinguished by a unique unit number.

The commands sent by the master reach all the c
ommand | paster

slaves, but the unit number is embedded in the to No. 2

command frame, so that the slave determines A\ —
whether a command is addressed to itself and No. 01 No. 02 No. 03 2
only returns a response to a command addressed o
to itself. Res| 2
ponse
from No. 02*> Master g
Refer to 3-7 Setting the Unit Number on page 5
Y]
3-14 for the procedure to set the unit number. 5
No. 01 No. 02 No. 03 2
o
<
3
The master host system sends a command frame, o
_ Host 2
and the K7GE-MG slave Unit returns aresponse 222 N\ AL
frame corresponding to the contents of the K7GE-MG

command. One command frame and one
response frame make a pair.

The starting point of communications is the command frame sent from the master. When a change in
status occurs that should be notified to the slave, it cannot be notified unless there is an inquiry from the
master. Therefore, the master must poll at appropriate intervals to determine the slave status.
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I Types of Communications Commands

The following three types are the types of communications commands for the K7TGE-MG.

Communications commands Description
Read Variable Area Reads the variable area.
Write Variable Area Writes the variable area.
Operation Command This service performs operations of Automatic Measurement Start,
Software Reset, and Parameter Initialization.

The K7GE-MG has an internal register called the "variable area", where the

. . . Host t
measurement values, status information, and setting parameters for each ostsysiem

channel are assigned. Read Variable Area is used to read the measurement opersion|  Write “Rea_d
values, status information, and setting parameters. Write Variable Area is Command| yariaple | | Yariable
used to write the setting parameters. Operation Command is used to

execute Automatic Measurement Start, Software Reset, and Parameter [ v

Microcomputer

Initialization for K7TGE-MG without accessing the variable area.

6-8 CompoWay/F Communications Format and 6-9 Modbus RTU Variable area
Communications Format describe the command frame/response frame
configuration.

K7GE-MG
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6-3 Variable Area Map

The following variables are assigned to the variable area.
Measurement value/status: Variables for reading only. The addresses are H'0001 to H'0013.

Setting parameters:
Product data:

Variables for reading and writing. The addresses are H'0020 to H'002F.
Variables that can only be read when the protocol is Modbus RTU.
The addresses are H'C003 to H'C006 and H'CO0A to H'C01D.

Specify the address to access each variable.

H"™* represents a hexadecimal value.

Z::ra;l: Variable name Description
H'0000 Reserved for the System | -
H'0001 Running Time Value H'0000 to H'0064 (0% to 100%)
H'0002 Elapsed Time H'0000 to H'AE60 (0 to 44,640 min)
The time from trigger signal input to reading (minutes).
H'0003 K7GE-MG Status Refer to Details about status information on page 6-7 for details about the bits. 8
H'0004 CH1 Measurement Value | H'0000 to H'03E7* (0.0 to 99.9 MQ) §
The insulation resistance measurement value. %
* When converting a decimal number to a hexadecimal number, remove the ;
decimal point before conversion. e
Example: 99.9 — 999 — H'03E7 5
H'0005 CH1 Status Refer to Details about status information on page 6-7 for details about the bits. ©
H'0006 CH2 Measurement Value | Same as CH1.
H'0007 CH2 Status
H'0008 CH3 Measurement Value
H'0009 CH3 Status
H'000A CH4 Measurement Value
H'000B CH4 Status
H'000C CH5 Measurement Value
H'000D CH5 Status
H'000E CH6 Measurement Value
H'000F CH®6 Status
H'0010 CH7 Measurement Value
H'0011 CH7 Status
H'0012 CH8 Measurement Value
H'0013 CH8 Status
H'0014 to | Unused H'0000
H'001F
H'0020 Protocol The setting parameter.
H'0000: CompoWay/F (default value), H'0001: Modbus RTU
H'0021 Baud Rate The setting parameter.
H'0000: 9.6 k (default value), H'0001: 19.2 k, H'0002: 38.4 k, H'0003: 57.6 kbps
H'0022 Data Length The setting parameter. H'0000: 7 bits (default value), H'0001: 8 bits
H'0023 Stop Bits The setting parameter. H'0000: 1 bit, H'0001: 2 bits (default value)
H'0024 Parity The setting parameter. H'0000: None, H'0001: Even (default value), H'0002: Odd
H'0025 Send Wait Time The setting parameter. H'0000 to H'0063 (0 to 99 ms) Default value: H'0014 (20 ms)
H'0026 Setting Change Protection | The setting parameter. H'0000: OFF (default value), H'0001: ON
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VEDELID Variable name Description

address

H'0027 Maximum Number of The setting parameter. H'0001 to H'0008 (1 to 8 channels) Default value: H'0001 (1

Channels channel)

H'0028 Alarm Value 1 The setting parameter. H'0000 to H'03E7 (0.0 to 99.9 MQ) Default value: H'00C8
(20.0 MQ)

H'0029 Alarm Value 2 The setting parameter. H'0000 to H'03E7 (0.0 to 99.9 MQ) Default value: H'000A (1.0
MQ)

H'002A Alarm Polarity The setting parameter.
H'0000: Normally open, H'0001: Normally close (default value)

H'002B Trigger Signal Reverse The setting parameter. H'0000: OFF edge (default value), H'0001: ON edge

H'002C Motor Stop Waiting Time The setting parameter. H'0000 to H'012B (0 to 299 s) Default value: H'000A (10 s)

H'002D Time to Wait to Stabilize The setting parameter. H'0000 to H'0063 (0 to 99 s) Default value: H'003C (60 s)

H'002E Average Processing The setting parameter. H'0000: No average processing (default value), H'0001: With
average processing

H'002F Use Running Time The setting parameter. H'0000: Not used (default value), H'0001: Used

The following variable areas are read-only variables that can be accessed only when the protocol is

Modbus RTU.
Variable Variable name Description
address
H'C003 Major Revision Indicates a major revision of the firmware version.

Example: H'0001 for version 1.2

H'C004 Minor Revision Indicates a minor revision of the firmware version.
Example: H'0002 for version 1.2

H'C005 to | Serial Number The unique product serial number. H'00000000 to H'FFFFFFFF (0 to 4294967295)

H'C006 Variable address H'C005 is the most-significant digit and H'C006 is the
least-significant digit.

H'C007 to | Unused H'0000

H'C009

H'CO0A to | Product Name Indicates the Main Unit product name in ASCII code.

H'C019 The product name is left-aligned. The remaining areas are filled with ASCII space
codes (H'20).
Example: For the KTGE-MGMA, H'4B3747452D4D474D412020...

H'CO01Ato | Product Code The JAN/EAN code for the Main Unit.

H'C01D The code for the KTGE-MGMA is 4549734673921.

The code for the KTGE-MGMD is 4549734673938.

Example: When the code is read for the KTGE-MGMA, it becomes
H'0454973467392100, with H'0 appended to the most-significant digit and H'00
appended to the least-significant digit.

Variable address H'CO1A is the most-significant digit and H'CO1D is the
least-significant digit.
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depy eauy ajqelep ¢-9

Variable | Variable | B15 | g7 | gg | g5 | B4 | B3 |B2 | B1|B0| Bit name Description
address name -8
H'0003 K7GE-MG L Comprehensive | 0: Alarm 1 did not occur in any
Status alarm 1 channel
1: Alarm 1 occurred in a channel
Comprehensive | 0: Alarm 2 did not occur in any
alarm 2 channel
1: Alarm 2 occurred in a channel
Operation Level | 0: Current level is not Operation
Level
1: Current level is Operation Level
Automatic 0: No automatic measurement for
measurement in any channel
progress 1: Automatic measurement is in
progress for a channel
Manual 0: No manual measurement
measurement 1: Manual measurement in
progress
Running time 0: Running Time Value is less
than 100%
1: Running Time Value reached
100%
- Not used: Always 0
Trigger input 0: Trigger input terminal external
contacts contacts OFF
1: Trigger input terminal external
contacts ON
- Not used: Always 0
Variable | Variable | B15 | g7 | gg | g5 | B4 | B3 |B2 | B1|B0| Bit name Description
address name -8
H'0005 CH1 L CH1 alarm 1 0: Alarm 1 did not occur in CH1
Status 1: Alarm 1 occurred in CH1
CH1 Alarm 2 0: Alarm 2 did not occur in CH1
1: Alarm 2 occurred in CH1
- Not used: Always 0
CH1 automatic | 0: No automatic measurement in
measurement CH1
1: Automatic measurement in
progress in CH1
CH1 0: Measurement did not fail in
measurement CH1
failed 1: Measurement failed in CH1
CH1 automatic | 0: Automatic measurement not
measurement stopped in CH1
stopped 1: Automatic measurement
stopped (trigger released) in
CH1
- Not used: Always 0
- Not used: Always 0
- Not used: Always 0
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6-4 Monitoring (Reading) Measurement
Values

Read the measurement values and statuses using the Read Variable Area command.

The Read Variable Area command can read Host system
single specified addresses one by one, but it can \ ha
. . . . Values of
also read multiple addresses together b Reading variable area | Read Variable :
e . P 9 . y . H'0001 to H'0013 Area command Response :88?; to
specifying an area. The latter case is convenient, \ /
as the read operation can be completed with one GENG TR
command/one response.
The area to specify is H'0001 to H'0013. Refer to 6-3 Variable Area Map on page 6-5.
I Read Timing
If the load stop time schedule is predetermined, Month/Day Month/Day + 1 day Month/Day + 2 days
the read timing considers when measurement is 20:00 8:00 20:00 &0,
. . . 1 1
clearly complete, including the time taken from Load
load stop to measurement. (motor) OFF!
(For example, 1 hour after load stop.) Measurement |-|
operation {1 L \
i i
Measurevrgleun; 4E-<Confirmed measurement vaIue}-(Conﬂrmed measurement v‘
1 1
1 1
Reading E f E f
P P '
e.g., 1 hour
For applications with irregular load stop timing, Month/Day Month/Day + 1 day Month/Day + 2 days
such as a duplex alternating pump, the simplest 200 a0 20:00 80
1
method is to read the measurement values at a Load : ; (
relatively short cycle (for example, every 10 (motor) ?!—I ,I—I
1 1
minutes), and then discard the data if the Meastrement N |‘|
. . operation
measurement value is not a confirmed P ' '
measurement value. Weasurement Confirmed measurement value Confirmed mea
value

In the unconfirmed state, the read measurement
value is H'0000 and this is used to determine if the
data is valid data.

Reading
)
—» -4 e.g, 10 minutes

However, strictly speaking, the measured result could be 0.0 MQ (H'0000). Therefore, for better
determination accuracy, also consider whether or not the alarm is ON. If the measured result is 0.0 MQ,
the alarm is always ON.
Normally, the confirmed measurement values as a result of a measurement are retained until the next measurement
\ |/ starts. However, if manual measurement is performed or if the level is switched to the Initial Setting Level by a key

@ operation on the front part of the K7TGE-MG, the value is cleared even if reading is not yet performed.
Take care when making a key operation before reading.
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6 Remote Monitoring

6-5 Operation Command

The following three types of operation commands are available.

Operation Command Description

Automatic Measurement Start Command | Functions as the trigger signal to start automatic measurement.

Software Reset Command Performs a forced power ON reset.

Parameter Initialization Command Returns the setting values of all setting parameters to the factory
default values.

Operation commands are specified by a command code in the command frame.

6-8 CompoWay/F Communications Format on page 6-14 and 6-9 Modbus RTU Communications
Format on page 6-22 describe the command frame/response frame configuration.

I Automatic Measurement Start Command

Automatic measurement starts regardless of whether the external contacts connected to the trigger
input terminals are ON or OFF.

puewwo) uonesado -9

The Automatic Measurement Start Command operation is Extomal contact
slightly different from operation due to a trigger signal from OFF
external contacts. To keep the trigger signal ON, the ON
external contacts must be kept OFF*. However, with the Trigger signal

Automatic Measurement Start Command, the trigger

signal is kept ON with a one-shot command.

Communications
* When the setting value of the Trigger Signal Reverse setting parameter commands
is OFF
. ON
|, Tostop a measurement started by the Automatic Measurement Trigger signal

@ Start Command, execute a Software Reset Command from the
€ communications commands.

Overlapping between the timing of the trigger by an external contact and the Automatic Measurement
Start Command from the communications commands is a post-win. For example, if the measurement
operation starts by an external contact and the Automatic Measurement Start Command is input before
the measurement operation completes, the measurement started by the external contact is reset, and a
new measurement operation by the measurement start command starts.

\ L/ While it is possible to use the external contact and communications command together, it becomes difficult to
understand the operation when seen from the outside, and therefore, it is recommended to use either of the two.

® Timing to Execute the Automatic Measurement Start Command
Execute the Automatic Measurement Start Command when all the following conditions are met.

(1) The load contactor is OFF (turned OFF from power line).
(2) The K7TGE-MG is in the Operation Level.

(3) The K7GE-MG is not performing manual measurement.
(4) The K7GE-MG is not performing automatic measurement.
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6 Remote Monitoring

If the contactor auxiliary contact is connected to the trigger input terminal of the KTGE-MG, (1) can
be determined from the trigger input contact bit (H'0003.B7*) = 0 in the K7GE-MG Status variables.

* Indicates bit 7 at the address H'0003 variable area.

(2) can be determined from the Operation Level bit (H'0003.B2) = 1 in the KTGE-MG Status
variables. If you execute the automatic measurement start command at a level other than Operation
Level such as Initial Setting Level, the operation error response will be returned from the K7TGE-MG
and the command will not be accepted.

(3) can be determined from the manual measurement bit (H'0003.B4) = 0 in the K7GE-MG Status
variables. If you execute the automatic measurement start command during manual measurement,
the K7GE-MG will return the response of the operation error and the command will not be accepted.

(4) can be determined from the automatic measurement bit (H'0003.B3) = 0 in the K7GE-MG Status
variables. If you execute the automatic measurement start command during automatic
measurement, the operation error does not occur. The measurement operation in progress is
interrupted and a new measurement operation is started. As all the confirmed measurement values
up to that point are cleared, it is recommended that you wait until the series of measurement
operations is complete if automatic measurement is in progress.

I Software Reset Command

The power ON reset process is executed in the same way as when the Reset Key on the Main Unit
front part is pressed.
A power ON reset puts the K7TGE-MG in the same initial state as after the power is turned ON.

Refer to 4-6 Reset Key on page 4-25 for information on the operation when the Reset Key is pressed.

Unlike the Reset Key, the Software Reset Command can be accepted at levels other than the
Operation Level.

The Software Reset Command can be used in the following cases.

(1) To clear an alarm output after reading the measurement values and statuses.

(2) To stop automatic measurement that was started unintentionally.

(3) To forcibly return to the Operation Level from a level other than the Operation Level (such as the
Initial Setting Level) by remote operation.
(For example, if you leave the work site with the K7GE-MG still in the Initial Setting Level selected
by key operation, automatic measurement will not start at the time it should when the contactor
turns OFF as the K7GE-MG is not in the Operation Level.)

(4) To enable the new setting value after changing a setting parameter with the Write Variable Area
command.

The reason for (4) is that a power ON reset is required to enable the new setting values.
Also refer to 6-7 Changing (Writing) Setting Parameters on page 6-13.
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I Parameter Initialization Command

Returns the setting values of all setting parameters to the factory default values.

A power ON reset is required to enable the setting values that were returned to the default values.
Perform a power ON reset by turning the power OFF and back ON again, issuing a Software Reset
Command, or operating the Reset Key.

When the Parameter Initialization Command is executed, the communications setting parameters are also initialized.
.| , Communications will no longer be possible if a power ON reset is performed when the protocol used was changed from
@ the default state.
=  Before performing a power ON reset, use the Write Variable Area command to change at least the communications
setting parameter to a setting value that matches the current host system environment.

puewwo) uonesado -9
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6 Remote Monitoring

6-6 Checking (Reading) Setting

Parameters

Read the setting parameters using the Read Variable Area command.

The Read Variable Area command can read
single specified addresses one by one, but it can
also read multiple addresses together by
specifying an area. The latter case is convenient,
as the read operation can be completed with one
command/one response.

Host system
. . Values of
Reading variable area Read
) ) Response | H'0020 to
H'0020 to H'002F comm\aiwd / H'002F
K7GE-MG

The area to specify is H'0020 to H'002F. Refer to 6-3 Variable Area Map on page 6-5.

The setting parameters can be read regardless of whether automatic measurement is being performed.
The reading operation does not affect the K7TGE-MG operation.
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6-7 Changing (Writing) Setting
Parameters

Change the setting parameters using the Write Variable Area command.

The Write Variable Area command can write Host system

single specified addresses one by one, but it can \ ha

also write multiple addresses together b Writing to variable area Write Normal
. P 9 . y . H0020 to H'002F command Response | o4

specifying an area. The latter case is convenient, \ /

as the write operation can be completed with one
command/one response.

The area to specify is H'0020 to H'002F. Refer to 6-3 Variable Area Map on page 6-5.

siajowelted bumag (bunupy) buibueyy -9

Issuing the command changes and saves the setting Communications commands

. K i to change setting parameters H |
parameters in the non-volatile memory in the K7GE-MG. Alarm value 1=X1 /

i X Setting parameter X |
However, a power ON reset is required to operate the (non-volatile memory ) __ X0 X1
Unit based on the new setting values. For example, if
. . . . Software Reset H
alarm value 1 is changed with the communications Command \
i i Threshold value for

command for changing the sett.lng parameters, a power o ledgreent X0 X x1 |
ON reset must be performed with a Software Reset /

Command, etc. to enable alarm judgment with the new
threshold value.

Therefore, when issuing the command to change the setting parameters, you do not have to worry
about the status, such as whether or not automatic measurement is in progress. However, you should
consider the timing for the reset, such as waiting until any measurement in progress is complete.
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6-8 CompoWay/F Communications
Format

Change the setting parameters using the Write Variable Area command.

CompoWay/F is OMRON's standard communications format for general serial communications. This
format uses a standard frame format as well as the well-established FINS* commands used for
OMRON's PLCs. Therefore, it can simplify communications between multiple components and
between a PC and component.

* FINS (Factory Interface Network Service)
The FINS protocol provides message communications between controllers in OMRON FA networks.

In the following description, hexadecimal values are expressed by adding the prefix "H™ before the
number, e.g., "H'02". Also, ASCII characters are expressed by enclosing several letters or numbers in
single quotation marks, e.g., '00'.

6-8-1 Frame Configurations

I Command Frame

Text

STX Node number

]
Sub-address  SID FINS-mini command text ETX BCC

H'02 '00' 0" H'03
| | | | |
1 2 2 1 1 1 byte
| J
BCC calculation range
STX This code indicates the beginning of the communications frame. Always set this code in the

first byte (H'02).

Node number

This number specifies the transmission's destination. Specify the unit number of the
K7GE-MG Main Unit.
Set BCD '00' to '99'.

Sub-address

Always set the sub-address to '00'".

SID (Service ID)

Always set the service ID to '0'.

FINS-mini This is the command text area. For details, refer to FINS-mini Text on page 6-16.
command text

ETX This code indicates the end of the text. (H'03)

BCC This is the Block Check Character. A value found by calculating the exclusive OR of the

bytes from the node number up to ETX.
BCC calculation example:

STX Node number Sub-address SID FINS-mini command text ETX BCC

H'02 '00" '00" o '0503" HO03 | H'35
] ] ] ] ]

H30 H'30 H30 H30 H30 H30 H35 H30 H33 HO03

H'30 © H'30 @ H'30 & H'30 & H'30 & H'30 & H'35 @ H'30 @ H'33 & H'03 = H'35

@: XOR (exclusive OR) calculation
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I Response Frame

Normal operation:
STX Node number Sub-address Completioncode ~ FINS-mini command text ETX BCC

H'02 '00' H'03
| | | | | |
1 2 2 2 1 1 byte

Specified FINS command could not be executed:

STX Node number Sub-address Completioncode ~ FINS-mini command text ETX BCC

H02 00’ 'OF" H03
L 1 1 L L L
1 2 2 2 1 1

Command frame error:

STX Node number Sub-address Completioncode ETX BCC

H'02 ‘00" H03
| ] |
1 2 2 2 1 1 byte

Ay
@ No response to command frames that are not completed up to the ETX.BCC character.

jewo4 suonesiunwwo) 4/Aepodwon g-9

STX This code indicates the beginning of the communications frame. This code is always
set as the first byte (H'02).
Node number The number specified in the command frame is entered as-is.
2]
Sub-address Always set the sub-address to '00'. ®
Completion code The result of executing the command frame is entered. Refer to Completion code on 51)"
page 6-16. 3
FINS-mini command This is the command response text area. For details, refer to FINS-mini Text on page g
text 6-16. é"
ETX This code indicates the end of the text. (H'03) %
>
BCC This is the Block Check Character. A value found by calculating the exclusive OR of @

the bytes from the node number up to ETX.
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Completion code

el Name Description
code
'00' Normal end The command execution ended normally without error.
'OF' FINS command error | The specified FINS command could not be executed. Use the FINS
response code to determine the detailed cause.
10’ Parity error The total sum of bits whose received data is "1" does not match the
setting value of the Parity setting parameter.
"11' Framing error Indicates that the stop bit of the command frame character was "0".
12' Overrun error An attempt was made to transfer more new data when the reception data
buffer was already full.
"13' BCC error The received BCC value and the calculated BCC value do not match.
14" Format error * The FINS-mini command text contains characters other than '0' to '9',
and 'A' to 'F'.
¢ There was no SID and FINS-mini command text, or no FINS-mini
command text.
* "MRC/SRC" was not included in the FINS-mini command text.
16" Sub-address error * There was no sub-address, SID, and FINS-mini text.
« Sub-address was less than two characters, and there was no DIS and
FINS-mini command text.
'"18' Frame length error The received frame exceeded the specified number of bytes.

§ FINS-mini Text

The FINS-mini command text/FINS-mini response text is the base text for command/response
communications.

Command text:
The FINS-mini command text adds the required data after the MRC (Main Request Code) and SRC
(Sub-Request Code).

STX Node number Sub-address  SID FINS-mini command text ETX BCC

H'02 '00' ‘0" H'03
] ] 1 ] |

MRC SRC Data

2 2 bytes

Response text:
The FINS-mini response text adds the MRES (Main Response Code), SRES (Sub-Response Code),
and other required data after the MRC/SRC.

The response text when the specified FINS command cannot be executed contains the MRC/SRC and
MRES/SRES only.
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STX Node number Sub-address Completioncode  FINS-mini command text ETX BCC
H'02 '00' H'03
| | | | ] |
MRC SRC MRES SRES _Data
] ] ] ] | I 1
2 2 2 2 bytes

The FINS-mini commands that the KYGE-MG supports are as follows:

MRC/SRC Command
‘0101’ Read Variable Area
'0102' Write Variable Area
'3005' Operation Command

6-8-2 Read Variable Area Command

The FINS-mini text of the Read Variable Area command is as follows:

Command text:

MRC SRC Variable type Read start address Bit position Number of elements
'01' '01' '80' '00' '0000' to '0014'
| | | | | | |
2 2 2 4 2 4 bytes
MRC/SRC The Read Variable Area command. Specify '0101".
Variable type Specify '80' for the KTGE-MG.
Read start address Specify the address of the variable area to start reading. Refer to 6-3 Variable Area
Map on page 6-5.
Bit position Always set the bit position to '00'.
Number of elements Specify the number of variables to read. You can specify up to 20 variables
(H'0014).

Response text:

MRC SRC Response codes MRES/SRES R:qu_ ggt_a
'01' '01'
| | | | | l - I
2 2 4 Number of elements x 4 bytes
MRC/SRC The content from the command text is entered as-is.

Response code

The result of executing the command is entered. Refer to Response codes: on
page 6-18.

Read data

Contains the read value.
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Response codes:

Response code Error name Description
'0000' Normal end The command ended normally.
'0401' Unsupported command The service function for the relevant command is
not supported.
'1001" Command too long The command is too long.
'1002' Command too short The command is too short.
'1101' Area type error The variable type is wrong.
'110B' Response too long The number of elements exceeds 20 (H'0014).
'1100' Parameter error Bit position is not '00'.
'2203' Operation error A system error occurred.
Example:

Assume that the measurement value and status is read from the slave with unit number 10.
The variable area addresses for the measurement value and status are H'0001 to H'0013.

Command frame:

FINS-mini command text

Read start Number of
STX Node number Sub-address SID =~ MRC/SRC Variabletype  address Bit position  elements ETX BCC

H'02 10 '00 0’ '0101' '80' '0001 '00 '0013' H'03 | H'39

Response frame:

STX Node number Sub-address Completioncode MRC/SRC MRES/SRES Measurement value/status data ETX BCC

H'02 10" '00' '00' '0101" '0000' H'03

Number of eIer;le-nis (19) x 4 bytes

6-8-3 Write Variable Area Command

The FINS-mini text of the Write Variable Area command is as follows:

Command text:

MRC SRC Variable type Write start address Bit position Number of elements Write data
01" '02' '80' '00' '0000" to '0012'
| | | | | | | | | | 1 1
2 2 2 4 2 4 bytes Number of elements x 4 bytes
MRC/SRC The Write Variable Area command. Specify '0102'".
Variable type Specify '80' for the KTGE-MG.
Write start address Specify the address of the variable area to start writing. Refer to 6-3 Variable Area

Map on page 6-5.

Bit position Always set the bit position to '00'".

Number of elements Specify the number of variables to write. You can specify up to 18 variables
(H'0012).

Write data Enter the value to write.
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Response text:

MRC SRC Response codes MRES/SRES
‘01’ '02'
] ] ] ] ]
2 2 4 bytes
MRC/SRC The content from the command text is entered as-is.
Response code The result of executing the command is entered. Refer to the table below.

Response codes:

[=2]
Response code Error name Description g
o
'0000' Normal end The command ended normally. _g
o
'0401' Unsupported command The service function for the relevant command is not g
supported. 5
'1002' Command too short The command is too short. §
1101 Area type error The variable type is wrong. §
=]
'1003' Number of elements/data | The number of data does not match the specified §_
mismatch number of elements. )
(7]
1100’ Parameter error + Bit position is not '00". J
» The write data is out of the setting range. %

'2203' Operation error A system error occurred.

Example:

Assume that the setting parameters are written for the slave with unit number 25.
The variable area addresses of the setting parameters are H'0020 to H'002F.

Command frame:

FINS-mini command text

STX  Node number Sub-address SID ~ MRC/SRC Variable type Write start address Bit position Number of elements Setting parameter ETX BCC

H'02 '25' '00' ‘0’ '0102' '80' '0020' '00 '0010' H'03

Number of elements (16) x 4 bytes

puBWIWOY BalY 3|qeleA SllIA €-8-9

Response frame:
STX Node number Sub-address Compleoncode MRC/SRC MRES/SRES ETX BCC

H'02 '25' ‘00 ‘00 '0102' ‘0000 H'03 | H'07
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6-8-4 Operation Command

The FINS-mini text of the Operation Command is as follows:

Command text:

MRC SRC Command code Related information
'30' '05' '00'
| | |
2 2 2 bytes
MRC/SRC The Operation Command. Specify '3005'.

Command code

Enter the command code that indicates the type of Operation Command. Refer to the
table below.

Related information

Information related to the Operation Command. Enter '00' for the K7GE-MG.

Command codes:

Command Operation Related -
. . Command description
code Command information
'01' Automatic '00' Measurement starts regardless of whether the external contacts
Measurement connected to the trigger input terminals are ON or OFF.
Start Command
'06' Software Reset '00' The power ON reset process is executed in the same way as
Command when the Reset Key on the Main Unit front part is pressed. The
K7GE-MG enters the same initial state as after the power is
turned ON.
'0B' Parameter '00' Returns the setting values of all setting parameters to the
Initialization factory default values.
Command

Response text:

MRC SRC Response codes MRES/SRES
‘30" '05'
| | | |
2 2 4 bytes
MRC/SRC The content from the command text is entered as-is.

Response code

The result of executing the command is entered. Refer to the table below.
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Response codes:

Response code Error name Description
‘0000’ Normal end The command ended normally.
'0401' Unsupported command The service function for the relevant command is not
supported.
1001 Command too long The command is too long.
'1002' Command too short The command is too short.
1100’ Parameter error The command code and related information are
incorrect.
'2203' Operation error * A system error occurred.
» An operation error also occurs if an Automatic
Measurement Start Command is executed during
manual measurement or at a level other than the
Operation Level.

Example:
Assume that an Automatic Measurement Start Command is executed for the slave with unit number 32.

Command frame:

FINS-mini command text

STX Node number Sub-address SID ~ MRC/SRC  Command code Related information ETX  BCC

jewo4 suonesiunwwo) 4/Aepodwon g-9

H'02 '32' '00 ‘0’ '3005' ‘01" '00" H'03 | H'35

Response frame:
STX Node number Sub-address Completioncode MRC/SRC MRES/SRES ETX BCC

H'02 '32' '00" '00' '3005' '0000' H'03 | H'04

puewwo) uonesado $-8-9
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6-9 Modbus RTU Communications

Format

Modbus RTU is a standard communications control method that conforms to Modicon Inc.'s RTU-mode
Modbus Protocol (PI-MBUS-300 Rev. J). In the following description, hexadecimal values are
expressed by adding the prefix "H™ before the number, e.g., "H'02".

6-9-1 Frame Configurations

I Command Frame

A command frame starts with a silent interval of at least 3.5 character times and ends with a silent
interval of at least 3.5 character times.

Slave Function
address code Data CRC-16

*1 *2

1 1 2 bytes

CRC-16 calculation range

*1 Silent interval of 3.5 character times minimum.

Slave address This number specifies the transmission's destination. Specify the unit number of the
K7GE-MG Main Unit.
H'01 to H'63 (01 to 99) in hexadecimal format.

Function code The function code is a 1-byte hexadecimal code that indicates the type of command
sent from the host device.

Data This is the text data associated with the specified function code.
Specify the variable area address, setting values for setting parameters, etc. in
hexadecimal format.

CRC-16 Cyclic Redundancy Check

This check code is calculated with the data from the slave address to the end of the
data.

The check code is 2-byte hexadecimal.

*2 Silent interval of 3.5 character times minimum.

| crc-16 calculation Method

Messages are processed one byte at a time in the work memory (a 16-bit register known as the CRC

register).

(1) The CRC register is initialized to H'FFFF.

(2) An XOR operation is performed on the content of the CRC register and the first byte of the
message, and the result is returned to the CRC register.

(3) The MSB is packed with zeros and the CRC register is shifted 1 bit to the right.

(4) If the bit shifted from the LSB is "0", step (3) is repeated (next bit-shift processing).
If the bit shifted from the LSB is "1", an XOR is performed on the content of the CRC register and
H'A001, and the result is returned to the CRC register.

(5) Steps (3) and (4) are repeated until 8 bits are shifted.
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(6) CRC processing continues to the end of the message, as XOR operations are performed on the
content of the CRC register and the next byte of the message, step (3) is repeated, and the result
is returned to the CRC register.

(7) The result of the CRC calculation (value in the CRC register) is appended to the last byte of the
message.

If the calculated CRC value is H'1234
Slave Function =

address code Data
| | H34 | H12
CRC-16
[=2]
o
I Response Frame 3
g
Normal operation: 2
Slave Function c
address code Data CRC-16 §
3
1 1 1 s
| 1 1 2 bytes g
CRC-16 calculation range %
M
e
Command frame error: g
Slave Function Error
address code code CRC-16
|
1 1 1 2 bytes o
| | ©
CRC-16 calculation range N
y
[V
Slave address The number specified in the command frame is entered as-is. 3
Function code This is the received function code. However, H'80 is added to the received function g
code to indicate that the response is an error response for the response frame when «;:"
an error occurs. g
Example: If the received function code is H'03, the error response is H'83. §
Data The body text of the response.
Error code This code indicates the kind of error that occurred. Refer to the table below.
CRC-16 Cyclic Redundancy Check
This check code is calculated with the data from the slave address to the end of the
data.

The check code is 2-byte hexadecimal.
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Error code:
S Name Description
code
H'01 Function code An unsupported function code was received.
error
H'02 Variable The write variable address of the Operation Command is neither H'0000 nor
address error H'FFFF.
H'03 Variable data » The number of elements specified in the command frame data and number of
error data do not match.
» The byte count is not two times the number of elements specified in the
command frame data.
» The number of elements exceeds the allowed range.
» The Operation Command specified in the command frame data has an
incorrect command code or related information.
» The write data specified in the command frame data is out of the setting
range.
H'04 Operation error | « A system error occurred.

» An operation error also occurs if a measurement start command is executed
during manual measurement or at a level other than the Operation Level.

® No Response
In the following cases, the received command will not be processed and a response will not be
returned. Therefore, a timeout error will occur in the host system.
» The slave address in the received command does not match the unit number.
* A parity error, framing error, or overrun error occurred due to a problem such as a transfer error.

A CRC-16 code error occurred in the received command frame.

» There was a time interval of more than 3.5 character times between data packets that make up
the command frame.
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6-9-2 Read Variable Area Command

Command frame:

Slave Function
address code Read start address Number of elements CRC-16
H'03
| | |
1 1 2 2 2 bytes

CRC-16 calculation range

Slave address

This number specifies the transmission's destination. Specify the unit number of the
K7GE-MG Main Unit.
The unit number can be set between H'01 to H'63 hexadecimal (01 to 99 decimal).

Function code

The Read Variable Area command's function code is H'03.

Read start address

Specify the address of the variable area to start reading in 2-byte hexadecimal.
Refer to 6-3 Variable Area Map on page 6-5.

Number of elements

Specify the number of variables to read. You can specify up to 46 variables
(H'002E).

CRC-16

This check code is calculated with the data from the slave address to the end of the
data.

Response frame:

Slave Function  Byte
address code count Read data (for number of elements) CRC-16
H'03
| | |
1 1 1 2 bytes

CRC-16 calculation range

Slave address

The number specified in the command frame is entered as-is.

Function code

This is the received function code. However, H'80 is added if an error occurs.

Byte count Contains the number of bytes of read data. The byte count is a hexadecimal.
Read data Contains the read data value.
CRC-16 This check code is calculated with the data from the slave address to the end of the

data.

Response codes:

Function code Error code Error name Description
H'03 - Normal end The command ended normally.
H'83 H'03 Variable data error The number of elements exceeds the
allowed range.
H'04 Operation error A system error occurred.
Example:

Assume that the measurement value and status is read from the slave with unit number 10.
The variable area addresses for the measurement value and status are H'0001 to H'0013.
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Command frame:

Slave Function
address code Read start address Number of elements CRC-16

H'0A H'03 H'0001 H'0013 H'564BC

Response frame:

Slave Function  Byte
address code count Read data (for number of elements) CRC-16

H'0A H'03 H'26

6-9-3 Write Variable Area Command

Command frame:

Slave Function
address code  Write start address  Number of elements  Byte count Write data (for number of elements) CRC-16
H'10
| | | | |
1 1 2 2 1 2 bytes
| J
CRC-16 calculation range
Slave address This number specifies the transmission's destination. Specify the unit number of the
K7GE-MG Main Unit.
The unit number can be set between H'01 to H'63 hexadecimal (01 to 99 decimal).
Function code The Write Variable Area command's function code is H'10.
Write start address Specify the address of the variable area to start writing in 2-byte hexadecimal. Refer
to 6-3 Variable Area Map on page 6-5.
Number of elements Specify the number of variables to write. You can specify up to 44 variables
(H002C).
Byte count Specify the number of bytes of data to write in hexadecimal format.
CRC-16 This check code is calculated with the data from the slave address to the end of the
data.
Response frame:
Slave Function
address code Write start address  Number of elements CRC-16
H'10
| | |
1 1 2 2 2 bytes

CRC-16 calculation range

Slave address The number specified in the command frame is entered as-is.

Function code This is the received function code. However, H'80 is added if an error occurs.

Write start address This is the received write start address.

Number of elements This is the received number of elements.

CRC-16 This check code is calculated with the data from the slave address to the end of the
data.
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Response codes:

Function code Error code Error name Description

H'10 - Normal end The command ended normally.

Variable data error |« The number of data does not match the number of
elements.

. H'03 » The byte count is not two times the number of
H'90 elements.

» The write data is out of the setting range.

H'04 Operation error A system error occurred.

Example:
Assume that the setting parameters are written for the slave with unit number 25.
The variable area addresses of the setting parameters are H'0020 to H'002F.

Command frame:

Slave Function
address code Write start address Number of elements Byte count Write data (for number of elements) CRC-16

H'19 H'10 H'0020 H'0010 H'20 | |

Response frame:

jewo4 suonesIuNWwWo) NLY SNAPOIN 6-9

Slave Function
address code  Write start address  Number of elements CRC-16

H'19 H'10 H'0020 H'0010 H'C3D7

o
= ©
6-9-4 Operation Command £
(©)
®
Command frame: 8
S
Slave Function o
address code  Write variable address Write data CRC-16 g
H'06 H'0000 g
| | | =
1 1 2 2 2 bytes

CRC-16 calculation range

Slave address This number specifies the transmission's destination. Specify the unit number of the
K7GE-MG Main Unit.
H'01 to H'63 (01 to 99) in hexadecimal format.

Function code The Operation Command's function code is H'06.

Write variable address Specify either H'0000 or H'FFFF.

Write data Specify the command code and related information. Refer to the table below.
CRC-16 This check code is calculated with the data from the slave address to the end of the
data.
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Command codes and related information:

Command
code and Operation Command Command description
related
information
H'0100 Automatic Measurement starts regardless of whether the external contacts
Measurement Start connected to the trigger input terminals are ON or OFF.
Command
H'0600 Software Reset The power ON reset process is executed in the same way as when the
Command Reset Key on the Main Unit front part is pressed. The K7TGE-MG enters
the same initial state as after the power is turned ON.
H'0B0OO Parameter Initialization | Returns all setting parameters to the factory default values.
Command

Response frame:
When the command is executed normally, the response returns the same data sent in the command
frame.

Response codes:

Function Error o
Error name Description
code code
H'06 - Normal end The command ended normally.
H'02 Variable address | The write variable address of the Operation Command is
error neither H'0000 nor H'FFFF.
H'03 Variable data error | The command code and related information are incorrect.
H'86 H'04 Operation error » A system error occurred.
» An operation error also occurs if an Automatic
Measurement Start Command is executed during manual
measurement or at a level other than the Operation Level.
Example:

Execute the Automatic measurement start command to the slave with unit number 32.

Command frame/Response frame:

Slave Function Write variable
address code address Write data CRC-16

H'20 H'06 H'0000 H'0100 H'8EEB
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7-1

Troubleshooting

Check the following table if the K7TGE-MG does not perform the expected operation.

No. When Problems Cause Correction Reference

1 | At power ON Power supply is unstable, A wire may be Check again that the 3-4 How to
such as a flickering display. connected to the wire is securely Connect to

release hole in a connected to the the Push-In

Push-In Plus terminal terminal hole. Also Plus Terminal

block. check the other Blocks on
terminals. page 3-7

2 | At power ON Sudden alarm output when When moving to a level | As an example of a 4-5 Current
attempting to check the setting | other than the countermeasure to this, | Limiter on
parameters. Operation Level, the provide a switch that page 4-23

ALM 1 and ALM 2 can short-circuit the
output contacts turn output contacts of the
OFF, regardless of the ALM 1 and ALM 2, and
setting value of the use it to short-circuit the
Alarm Polarity setting contacts during setting
parameter. An external | parameter operations
device may have and to release the short
judged this to be an circuit after returning to
alarm. the Operation Level.

3 | At power ON ERR indicator is The channel numbers Check that the channel | 3-3 Setting
lit, and 8588 is EEEE | of the Probe Units may | numbers of the Probe the Channel
displayed. ERR be duplicated. Units are correctly setto | Number on
— A system consecutive numbers page 3-6
error occurred. starting from 1.

If the channel numbers | It is necessary to

are not duplicated, a perform repair work.

hardware failure has Contact your OMRON )
occurred. representative.

4 | At power ON The PWR The connectors are not | Check the connections | 3-2
indicator is not lit | ™ © mated properly between | between the Units Installation on
on some Probe | ¥4 O the Units. again. page 3-3
Units. Av O

If there is no
improvement in
operation, the Probe
Unit may have a
hardware failure.

It is necessary to
perform repair work.
Contact your OMRON
representative.
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No. When Problems Cause Correction Reference
5 | At power ON The auxiliary contact of the The K7GE-MG starts This operation 4-1-4 Timing
contactor is connected to the | automatic measurement | specification prevents Charts on
trigger input terminal. The at the time when the automatic measurement | page 4-8
K7GE-MG power was turned | external contacts of the | from starting
ON while the contactor was trigger input terminal unintentionally. After
OFF, but automatic turn from ON to OFF* turning ON the
measurement does not start. after the power is turned | K7GE-MG power, turn
ON. Measurement does | the external contacts
not start if the contacts | from ON to OFF*.
are already OFF when
the power is turned ON.
* When the setting value of the Trigger Signal
Reverse setting parameter is OFF.
6 | Automatic tRCG flashes WY, ;7)) | Measurement started Review the entire
measurement in | and both ALM 1 | =L B~ F 1 | due to the external system so that the
progress and ALM 2 Shilptaas® | | contacts of the trigger external contacts
outputs turn ON. input terminal, but the remain OFF* during the
— Measurement external contacts turned | measurement.
is aborted. ON* before the
measurement was
completed. If the
auxiliary contact of the
contactor is connected
to the trigger input
terminal, the load was
restarted during the
measurement.
* When the setting value of the Trigger Signal
Reverse setting parameter is OFF.
7 | After completion | The The load connected to Increase the setting 4-1-3
of the automatic | measurement this channel may not value of the Motor Stop | Measurement
measurement value is not have completely Waiting Time setting Step Indicator
displayed on the stopped when parameter so that Operation on
channel, but measurement of the measurement starts page 4-7
FRCL is flashing. channel started. after the load
Both ALM 1 and completely stops.
ALM 2 outputs - - -
are ON. The load on this Review the entire
_, Measurement channel may have system so that the load
failed for this turned ON during the does not turn ON during
channel. measurement. the measurement.
The measurement for Measure the insulation
this channel is stopped | resistance of the load
because the K7TGE-MG | on this channel with a
detected that the Megohmmeter.
insulation resistance is
extremely low.
No Probe Unit exists on | Check that the channel | 3-3 Setting
this channel. numbers of the Probe the Channel
Units are correctly setto | Number on
consecutive numbers page 3-6
starting from 1.
The Main Unit cannot Check the connections | 3-2
recognize the Probe between the Units Installation on
Unit of this channel. The | again. page 3-3
connectors are not 5-3 Maximum
mated properly between Number of
the Units. Channels on
page 5-6
If there is no It is necessary to
improvement in perform repair work.
operation, the Probe Contact your OMRON -
Unit may have a representative.
hardware failure.
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No. When Problems Cause Correction Reference

8 | After completion | The measurement value The Probe Unit will not | Set the channel 3-2
of the automatic | cannot be seen for a channel be measured if the numbers in the order 1, | Installation on
measurement although the measurementis | channel number is 2,3, and n. Also, set the | page 3-3

complete. greater than the setting | Maximum Number of 5-3 Maximum
— The Probe Unit of this value of the Maximum Channels setting Number of
channel has not been Number of Channels parameter to the total Channels on
measured. setting parameter. number of channels page 5-6
(number of Probe
Units).

9 | After completion | The measurement value is Due to the parasitic Use a Megohmmeter or | 5-8 Time to
of the automatic | smaller than the value capacitance component | the manual Wait to
measurement measured with the between the load measurement function Stabilize on

Megohmmeter. including the wiring from | of the K7TGE-MG to page 5-17
the contactor and the measure the time until
ground, it may take the final value
some time for the stabilizes. Set the Time
measurement value to | to Wait to Stabilize
reach its final value setting parameter to the
after the Megger measured time with a
voltage is applied. The | small margin added.
K7GE-MG measures
the measurement value
with a stable final value.

Therefore, it is
measured after the time
set by the Time to Wait
to Stabilize setting
parameter. However,
the measurement value
may not have been
stable at the time of
measurement.

10 | After completion | The measurement value This may be an effect of | Set the Average 5-9 Average
of the automatic | varies with each external noise. The Processing setting Processing on
measurement measurement. K7GE-MG is designed parameter to ON. Also, | page 5-19

for superior removal of
the 50/60 Hz induced
noise due to the
high-resistance
measurements.
However, it may not be
able to completely
remove large
asynchronous noise
(such as inverter noise).

take measures such as
maintaining a distance
between the input line
of the KTGE-MG and
the power line of the
inverter that is
operating.
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No. When Problems Cause Correction Reference
11 | At manual The required channel does not | The channel numbers Set the channel 3-2
measurement appear when the Mode Key and Maximum Number | numbers in the order 1, | Installation on
(CO) is pressed to select the | of Channels setting 2,3,and n. Also, set the | page 3-3
channel for manual parameter of the Probe | Maximum Number of 5-3 Maximum
measurement. Units may not be set Channels setting Number of
correctly. parameter to the total Channels on
number of channels page 5-6
(number of Probe
Units).
The measurement Press the Mode Key 4-1-5
value display may be (CQ) again for 3 Measurement
automatically scrolling seconds to cancel Value Display
because the Mode Key | gutomatic scroll. Automatic
(€Q) was pressed for 3 Scroll on page
seconds. 4-16
12 | At manual The manual vy | The Mode Key (€Q) Press the Mode Key
measurement measurement E:L: - - - - | was pressed for 3 (€Q) again for 3
does not start Ut | | seconds, which resulted | seconds to cancel
but the main in measurement value | Measurement Value
display part display automatic scroll. | Display Automatic
flashes when the manual measurement | Scroll, and then press
Manual cannot start during the Manual
Measurement automatic scroll. Measurement Key.
Key is pressed.
13 | At manual Even if MANU The measurement is Make sure that the load | 4-2 Manual
measurement indicator is lit, aborted because the is completely stopped Measurement
the measured safety function is before performing the on page 4-17
value is not activated. This function | manual measurement.
displayed. is enabled when the Measure the insulation
load is turned ON or the | resistance of the load
insulation resistance is | on this channel with a
detected extremely low. | Megohmmeter. Also,
If the load is not check the wiring
completely stopped, it between the load,
may be determined that | contactor, and
the load is turned ON. K7GE-MG again.
14 | At manual The measurement value It is possible that the The manual
measurement changes significantly from manual measurement measurement does not
measurement to was performed with the | allow forced discharge
measurement. Or, the electric charge of electric charge. In the
measurement value is remaining on the wiring | same way as measuring
significantly different from the | and other parts. with a Megohmmeter,
value measured by the wait for the charge to be
Megohmmeter. completely discharged
before performing
manual measurement.
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No. When Problems Cause Correction Reference
15 | During The read measurement value | Reading may have The easiest 6-3 Variable
communications | sometimes becomes 0 MQ. occurred at the time countermeasure is to Area Map on
when the measurement | discard the 0 MQ data if | page 6-5
value was not confirmed | there is no problem with
(during measurement the measurement value
standby or automatic when it is read again
measurement). after waiting until the
measurement is
complete. For a stricter
read timing, ensure that
the measurement value
is always a confirmed
value by reading when
the Main Unit status
output during
measurement turns
from ON to OFF or, for
communications, poll
the automatic
measurement bit of the
K7GE-MG status
variable and perform
reading when it turns
from ON to OFF.
The measurement may | If measurement failed, 6-3 Variable
have failed or stopped. | refer to troubleshooting | Area Map on
You can check the No.7 and take page 6-5
failed or stopped corrective measures.
measurement by the If measurement
measurement failed bit | stopped, refer to
or measurement troubleshooting No.6
stopped bit of the and take corrective
channel status variable. | measures.
16 | During Automatic measurement is not | The external contacts Check the external
communications | performed at the usual time. connected to the trigger | contacts for contact
(The read measurement value | input terminal may not defects. )
is the same as the previous be working properly.
measurement, and the -
measurement time is the The system may be ata | You cap use the . 6-3 Variable
same as the previous level ot.her than the Operation Level bit of Area Map on
Operation Level (such the K7GE-MG status page 6-5

measurement.)

as the Initial Setting
Level) due to a key
operation.

variable to check
whether it is at the
Operation Level. Make
sure that the KTGE-MG
is not at the Operation
Level, and execute a
Software Reset
Command to return it to
the Operation Level.
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A Appendices

A-1 Specifications

I Ratings and Specifications

Item Specifications
Power supply voltage and K7GE-MGMA 100 to 240 VAC, 50/60 Hz
frequency K7GE-MGMD 24 VAC, 50/60 Hz, 24 VDC
Operating voltage range 85% to 110% of the rated voltage

Operating frequency range 45 to 65 Hz

Power consumption Maximum Unit configuration: one Main Unit and eight Probe Units
12.9 VA max. (100 to 240 VAC)/
7.8 VA max. (24 VAC)/4.7 W max. (24 VDC)

Minimum Unit configuration: one Main Unit and one Probe Unit
8.4 VA max. (100 to 240 VAC)/
4.6 VA max. (24 VAC)/2.5 W max. (24 VDC)

Ambient operating temperature | -10 to 55°C (with no condensation or icing)

Ambient operating humidity 25% to 85% (with no condensation)

Storage temperature -20 to 65°C
Altitude 2,000 m max.
Recommended fuse T2A, time delay, high-breaking capacity (for Main Unit operating power supply)

Tripping current: 7 A max., fast-blow (for Probe Unit voltage input)

Insulation resistance 20 MQ min.

Between all external terminals and the case, between all power supply
terminals and all other terminals, between PE terminal, and trigger input
terminal, all communications terminals and all transistor output terminals
1,000 MQ min.

Between Probe Unit voltage monitoring terminal and PE terminal

Dielectric strength 2,000 VAC for 1 minute

Between all external terminals and the case, between all power supply
terminals and all other terminals, between PE terminal, and trigger input
terminal, all communications terminals and all transistor output terminals
1,000 VDC for 1 minute

Between Probe Unit voltage monitoring terminal and PE terminal

Vibration resistance Frequency: 10 to 55 Hz, 0.35-mm single amplitude, acceleration 50 m/sz, 10
sweeps of 5 min each in X, Y, and Z directions

Shock resistance 100 m/sz, 3 times each in X, Y, and Z axes, 6 directions

Degree of protection 1P20

Terminal block type Push-In Plus

Exterior color Black (Munsell N 1.5)

Mounting DIN Track mounting

Weight Main Unit: Approx. 156 g
Probe Unit: Approx. 63 g

Installation environment Operation power supply: EN/IEC 61010-1 Over-voltage category Il Pollution
degree 2

Measurement circuit: EN/IEC 61010-2-030 Pollution degree 2
The measurement category is in accordance with Conformance to Safety
Standards on page 10.
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Item

Specifications

Electromagnetic environment | EN/IEC 61326-1 Industrial electromagnetic environment

Safety standards

UL 61010-1
Korean Radio Waves Act (KN 61000-6-2, KN 11)
RCM

Wiring | Wire type

Solid wire or stranded wire

material — ;
Wiring material

Copper

Recommended wire | 0 25 to 1.5 mm>2

AWG 24 to AWG 16

Stripping length
Without ferrules

8 mm

I Measurement Specifications

Item

Specifications

Measurement range

0.1 to 99.9 MQ (0.0 MQ for less than 0.1 MQ)

Measuring accuracy

5% rdg. £1 digit (at ambient temperature -10 to 55°C and ambient humidity 25% to
65%)

Megger voltage

50 VDC

Measurement operation

Perform one measurement operation for each trigger. One-shot trigger.

Average count

Disabled (1 time)/Enabled (8 times)

Measurement target

Single-phase/3-phase AC induction motors

An inverter-driven motor requires a contactor on the secondary coil of the inverter.
Similarly, a servo motor requires a contactor on the secondary coil of the Servo
Drive.

A Motor with a star-delta starter must be connected to a star or delta for
measurement.

Also able to measure DC motors.

I Input Specifications of Trigger Input Terminals

Item Specifications
Input type No-voltage contact and open collector are possible.
Residual voltage at short | 1.5V max.
circuit
Open leakage current 0.1 mA max.
ON current at short circuit | Approx. 7 mA

Minimum detection time

Received as a valid continuous input for at least 50 ms for both ON and OFF.
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I Output Specifications of Transistor Output Terminals

Item Specifications
Contact form NPN open collector
Rated voltage 24 VDC (maximum voltage: 26.4 VDC)
Maximum current 50 mA
Leakage current when 0.1 mA max.
power turning OFF
Residual voltage 1.5V max.

I Input Specifications of Voltage Input Terminals

Item Specifications
System voltage AC waveform:
(All are specified as line <Single-phase, 2-wire, N-phase ground>
voltage) Sine waveform: 100 to 600 VAC, -15% to 10%
50/60+5 Hz
Thyristor waveform: 100 to 600 VAC, -15% to 10%
50/60+5 Hz

(Dia.: 0° to 150°)
Inverter waveform: 100 to 600 VAC, -15% to 10%
20 to 85 Hz
<3-phase, 3-wire, S-phase ground>
Sine waveform: 100 to 480 VAC, -15% to 10%
50/60+5 Hz
Thyristor waveform: 100 to 480 VAC, -15% to 10%
50/60+5 Hz
(Dia.: 0° to 150°)
Inverter waveform: 100 to 480 VAC, -15% to 10%
20 to 85 Hz
<3-phase, 4-wire, N-phase ground>
Sine waveform: 100 to 600 VAC, -15% to 10%
50/60+5 Hz
Thyristor waveform: 100 to 600 VAC, -15% to 10%
50/60+5 Hz
(Dia.: 0° to 150°)
Inverter waveform: 100 to 600 VAC, -15% to 10%
20 to 85 Hz
DC waveform: 24 10 480 VDC, -15% to 10%
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I Communications Specifications

Item Specifications
Physical layer RS-485
Transmission path RS-485: Multidrop

connection method

Communications method | RS-485 (2-wire, half duplex)

Synchronization method Asynchronous

Connection configurations | Master and Slave configurations are 1:1 or 1:N connections.

Maximum number of Units | 32 (including one host system)

Cable length Total 500 m max. (twisted-pair cable)
Baud rate 9.6, 19.2, 38.4 or 57.6 kbps
Data length 7/8 bits
Stop bits 1/2 bits
Error detection Vertical parity (none/even/odd)
BCC (with CompoWay/F selected), CRC-16 (with Modbus RTU selected)
Flow control None
Retry function None
Buffer 97 bytes
Send wait time 0to 99 ms
Protocol CompoWay/F and Modbus RTU

suonesyveds |-y
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A-2 Setting Parameters List

Enter the setting value to use the parameter.

Level Parameter Characters | Setting range Description Setting
name value
Protect Setting WEPE OFF/ON Use key operations to change
Change the setting value
Protection Enabled/Disabled
Initial Setting Maximum MXCH 1t0 8 Total number of channels
Number of
Channels
Alarm Value 1 | ALM { 0.0t099.9 Alarm threshold value (warning)
MQ Default value: 20.0
Alarm Value 2 | ALMZ 0.0t099.9 Alarm threshold value (critical)
MQ Default value: 1.0
Alarm Polarity | MaNl n-o/n-c Alarm output polarity
Normally open/Normally close
Trigger Signal | ER-F OFF/ON Start measurement when trigger
Reverse contact input is OFF/Start
measurement when trigger
contact input is ON
Motor Stop MEWE 0t0299s Time from trigger input to load
Waiting Time stopping
Default value: 10
Time to Waitto | SENE 0to99s Time for the measurement value
Stabilize to stabilize after the Megger
voltage is applied
Default value: 60
Average Avh OFF/ON Average processing of
Processing measurement values
None/Yes
Use Running | ALE OFF/ON Running time estimation function
Time Not used/Used
Communications | Protocol PLEL CWE/MOD Protocol selection
Setting CompoWay/F / Modbus RTU
Baud Rate hP5 9.6/19.2/38.4/ | Baud rate
57.6 kbps Default value: 9.6
Data Length LEN 7/8 bits Data length
Default value: 7
Stop Bits ShCk 1/2 bits Stop bits
Default value: 2
Parity PREY NONE/EVEN/ | Parity
ODD Default value: EVEN
Send Wait S 0to 99 ms Response wait time from the host
Time Default value: 20
Note Highlighted values indicate default settings.
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A-3 Setting Parameter Flow

¥
Communications
O+ ; . - (@] N O
Protegft Level At loast Operation Level In|t|alI_,Sett|ng Level At least Settlr:g Level At least
LVLi Tsecond  —, (@) LVL 1 second o Lvbi 1 second
Atleast ~ Less than ~ 3

At least

— 3 seconds
11 1).
WEFE

3 seconds Maximum Number | 1 second

of Channels

Protocol
Setting Change P56 LessDthan
Protection Alarm Value 1 1 second Baud Rate
P. 5-24 P. 5-9

Alarm Value 2

Data Length
P.5-9 9

Note Power ON reset is a reset process
that runs when the power turns ON.
Alarm Polarity

Stop Bits
P. 5-11

Trigger Signal Reverse

P 5.13 Parity

Motor Stop Waiting Time
P. 5-15

Time to Wait to Stabilize
P. 5-17 P. 5-26

Average Processing
P. 5-19

Send Wait Time

Use Running Time
P. 5-21

Software Version
P. 5-23

Mo| 19)oweled Bugjes ¢-y
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A-4 K7GE-MG Logging Tool

The K7GE-MG Logging Tool (this tool) makes it
easy to perform remote monitoring.

The main specifications of this tool are as follows: PC
e Data for up to five sets of the monitoring device
can be Iogged. Communications converter —USB
e A maximum of eight Probe Units can be RS-485<USB
included in one set. N
® The measurement values and alarm status data /\ - -
for each set can be logged. Up to 1,000 values
of data can be logged.
® The setting parameters can be read and written.
Probe Unit 5 sets max
8 Units max. | ’
1 set
The system requirements are as follows.
Supported OS Windows 10 64-bit edition, English or Japanese
PC specifications 1 GHz or faster CPU, 1 GB or more of RAM, and 16 GB or more of reserved disk
area
Excel Excel 2019 32-bit or 64-bit edition, English or Japanese

* For Excel 2013/2016 32-bit edition, OMRON performed a connection test only on the
Japanese version in combination with the Japanese version of Windows 10.

RS485-USB Use a commercially available product.

EEGTTEE S CEEnr | OMRON performed an evaluation test on the SI-35USB-2 manufactured by LINE EYE.

(The driver version is V2.12.18.)

Refer to Help in this tool for details on using this tool.

You can download the latest version of this tool from the following OMRON website.
https://www.ia.omron.com/k7ge_tool

In the interest of product improvement, the K7GE-MG Logging Tool specifications are subject to
change without notice.
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