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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 Excel, and Visual Basic are either registered trademarks or trademarks of Microsoft
Corporation in the United States and other countries.

» 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 K7TM Heater Condition Monitoring Device. This manual describes how to
use the K7TM.

Read this manual thoroughly and be sure you understand it before attempting to use the K7TM
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. (https://www.omron.com)
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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 K7TM Heater Condition 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.

/\ CA O
Precautions for
Safe Use

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury, or 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
Indicates unspecified general cautions, warnings, and dangers.
Caution
Electrical Shock Caution
Indicates possibility of electric shock under specific conditions.
General Prohibition
Indicates unspecified general prohibitions.
Prohibition
Disassembly Prohibition
‘3 Indicates prohibitions the disassembly of a device because of the possibility of
injuries due to electric shock.
Mandatory General instructions
Caution Indicates instructions on unspecified general action.
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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.

Electric shock may occasionally occur. Always turn OFF the power supplies to the load
and the Product before wiring the special CT and voltage input.

Touching an electrode may occasionally result in electric shock. Keep the terminal cover
on the output side of the special CT securely closed.

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

Minor electric shock, fire, or Product failure may occasionally occur. For the wire
passing through the primary side of the special CT, be sure to use an insulated wire with
basic insulation or higher degree of insulation. When clamping a busbar or other
conductive material, ensure basic insulation or higher level of insulation, e.g., by
covering it with an insulating material.

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.

Property damage may occasionally occur due to ignition. Always make sure that the
wires are connected properly before turning ON the power supply.

Property damage may occasionally occur due to ignition. When wiring, make sure that
the wiring material is properly inserted all the way into each terminal hole of the Product.

Property damage may occasionally occur. Take appropriate measures such as
performing periodic inspection of the Product and installing a monitoring device on a
separate line.

SO0V © VPP

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

Security measures to prevent unauthorized access

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.

&

Data input and output protection

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

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.

I Security Measures of K7TM Configuration Tool

To prevent computer viruses, install antivirus software on a computer where you use this
software. Make sure to keep the antivirus software updated.

Keep your computer's OS updated to avoid security risks caused by a vulnerability in the
0OS. Manage usernames and passwords in the OS or this software carefully to protect
them from unauthorized uses.

Always use the highest version of this software to add new features, increase operability,
and enhance security.

Set up a firewall (E.g., disabling unused communication ports, limiting communication
hosts, etc.) on a network for a control/monitor system and devices to separate them from
other IT networks. Make sure to connect to the control/monitor system inside the firewall.

Use a virtual private network (VPN) for remote access to a control/monitor system and
devices from this software.

eSS © ¢
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Precautions for Safe Use

Precautions for Safe Use

(1)

()

©)
(4)
(%)
(6)

(7)
(8)
9)

Do not store, install, or use 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
» Locations subject to electromagnetic fields
» Locations subject to a load
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.
Mount the Product in the correct direction for installation.
Use the wire given in this manual.
When wiring, wire by enough length.
Do not bend a wire past its natural bending radius or pull on it with excessive force. Doing so may
cause wire disconnection, or damage to the terminal block.
Make sure the crimp terminals for wiring are of the specified size.
Do not connect anything to unused terminals.
Do not wire anything to the release holes.

(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 15-N or less.

(11) The Product may be subject to radio disturbances. Do not install the Product near equipment that

generates high frequencies or surges.

(12) 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.

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

(14) Be sure to use terminals of operation power supply carefully, because they have hazardous

voltage.

(15) Make sure that the operation power supply voltage and the load voltage and current are within the

specifications of the Product.

(16) Use the load within the range of its ratings and specifications. Failure to do so may result in a load

failure before a load error is detected.

(17) Connect the voltage input and the current input on the primary side of the special CT correctly to

the same load.

(18) Always use the special CT that is specified by OMRON’s model number.

(19) Clamp the primary wire of the special CT correctly. After clamping, make sure until it clicks into
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Precautions for Safe Use

(20) The measurement accuracy may deteriorate due to the influence of external magnetic fields. Install
the special CT as far away as possible from electric wires with large current flows, except for those
to be measured.

(21) For RS-485 communications and transistor output, check the polarity of the terminals and wire
them correctly to avoid incorrect wiring.

(22) Use the cable within the length that is rated in the specification requirements for the wiring between
the sensor and the Product.

(23) Transistor output that detects a load error is a function to notify that the set threshold value is
exceeded. Do not use this function for control, etc.

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

(25) Periodically check that the LCD display and LED indicators operate correctly. Depending on the
operating environment, the display or indicators may fail due to deterioration.
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Precautions for Correct Use

Precautions for Correct Use

(1)

()
(©)

(4)

(®)
(6)

(7)
(8)

9)

In crossover wiring, connecting more than one K7TM in parallel may allow a large amount of
current to flow. Keep the current to 10 A or less per terminal.

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

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

If an error occurs during the operation of the Product, stop the operation immediately and make
suitable corrections such as replacement.

If you accidentally drop the Product, the inside of the Product may be damaged, so do not use it.
Do not use any liquids such as paint thinner, similar solvents or alcohol to clean the Product. Clean
it with a soft, dry cloth.

Do not use the Product for loads that switch at high speed, such as inverters. Failure to do may
cause large measurement errors in the resistance of the load.

When replacing the load or changing the usage conditions, perform the initial settings of the
Product again. Failure to do so may cause false detection of a load error.

Do not ground the terminal on the output side of the special CT. Failure to do so may result in
unstable measurement.

(10) Make sure that the setting values registered in the Product match the specifications of the load and
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Regulations and Standards

Regulations and Standards

Conformance to Safety Standards

10

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.

To use the special CT, install it in the same control panel as the Product with a sufficient clearance
from other devices.

For the special CT, use one with —C suffixed to the model.

For the operation power supply and voltage inputs, use recommended fuses that are externally
installed.

Use the voltage and CT inputs under conditions specified for the measurement category.

The maximum temperature of the terminal block is 65°C. Therefore, use wires with a rated
temperature of 65°C or higher.

For the wire passing through the primary side of the special CT, use an insulated wire with basic
insulation or higher degree of insulation that complies with Table 1.

Using Table 2 as a guideline, select such a wire as the case temperature of the special CT will be

65°C or less.

Table 1 Table 2
Ambient
AWM (Appliance Wiring Material) operating
Wires Special CT model Wire size temperature of
Load (h Rated voltage and size K7TM and
_oa _( eater) special CT
circuit voltage
Overvoltage Overvoltage
24 AWG min.
category |l category ll K6CM-CICB005-C T | 55°C max.
Measurement Measurement (0.25 mm* min.)
category |l category lll
i 12 AWG min.
>300<600y | 200V min. K6CM-CICB025-C 5 55°C max.
1 AWG min. (3.5mm* min.)
300 V min. .
4 AWG
> 150 <300V | No restriction on 600 v m'.n' P 45°C max.
. 1 AWG min. (22 mm*)
size
150 V min. 150 V min.
R R 2 AWG
<150V No restriction on | No restriction on KBCM-CICB100-C 5 50°C max.
size size (35 mm*)
1 AWG min. R
5 55°C max.
(50mm* min.)
2/0 AWG
5 45°C max.
(70 mm?)
K6CM-CICB200-C -
3/0 AWG min. .
5 . 50°C max.
(95 mm< min.)
3/0 AWG min. x 2
K6CM-CICB400-C 5 40°C max.
(95 mm“ min. x 2)
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Regulations and Standards

® Measurement Category
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 IlI: 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

Service entry wire

Distribution .
board Internal wiring

AN
‘/CATIII

CAT IV

Fixed CAT Il
equipment X

Pow& outlet

M- Load (Heater) @ CcT Actuator

Conformance to EN/IEC Standards

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

Term ,l}bl.arev Description
iation

% FS - This shows a percentage to the input range (at full scale).

Alarm latch - Once an alarm turns ON, this function keeps it ON until the alarm latch is
released.

Apparent power - The apparent power is the product of the voltage and current supplied to
an AC device. The unit is VA (volt-ampere). Generally, it shows the
capacity of an AC device or an AC power supply, e.g., what volt of
voltage can pass what ampere of current to a transformer, electric motor,
etc.

Channel CH The units of the resistance value measurement loop for the Heater
Condition Monitoring Device.

CP - An acronym for Circuit Protector. This is used to protect the circuits and
devices of equipment from overcurrent.

CT - An acronym for Current Transformer. This is a current sensor that can

measure alternating current on a non-contact basis. When you run the
power cable through the ring-shaped core, the sensor measures the
induced voltage to the secondary winding around the core to detect an
alternating current value.

Evaluation data

A resistance value obtained from the K7TM at the time of registration of a
reference resistance value.

Flashing

This means that the display flashes at 1-s intervals (lit for 0.5 s and out
for 0.5 s).

Flashing at high speed

This means that the display flashes at 0.5-s intervals (lit for 0.25 s and
out for 0.25 s).

Measurement value

Measurement values, such as a voltage value, current value, resistance
value, reference resistance value change rate, and power, which the
K7TM calculates.

Measurement Value
Calculation Cycle

This shows the cycle in which the K7TM calculates the measurement
values.

Modbus RTU

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

Moving average

After every sampling, including the current sampling data, the past n data
are averaged and displayed. There is a link with the last data.

Normal Fluctuation
Deviation

A normal resistance value fluctuation range when the heater temperature
is stabilized.

Normal Fluctuation
Deviation Reference

A resistance value regarded as a reference of the normal fluctuation
deviation. This becomes a reference resistance value, immediately after
reference resistance value registration. After that, it becomes an average
value of the past 10 resistance values measured in the stabilized state.

Operation Command

A generic term for the signals that command operation of devices. In the
K7TM, operation command signals are given and executed via
communications or key operations.

Heater Condition Monitoring Device User’s Manual (N227)



Terminology

Term

Abbrev
iation

Description

Parameter

There are two types of parameters: the parameter that the user can set,
and the parameter that accesses a monitored value. The parameter that
can be set is called a “setting parameter.”

In addition, the parameter that can be accessed only via communications
is called a “parameter exclusive to communications.”

Partial burnout

Partial burnout of a heater means that one of the heaters connected in
parallel has burned out and the remaining heaters are still functioning.

Power controller

In response to 4 to 20 mA analog signals of mainly the temperature
controller (digital controller), manual setting with adjuster, or the like, this
device steplessly adjust the amount of power of the heater by means of
phase control or optimum cycle control.

Power ON reset

Power ON reset is a reset process inside the K7TM. It is executed by

doing as follows:

» Cycling the power supply

+ Executing the Software Reset Command via communications

* Moving to the Operation Level with key operation (by pressing the
Level Key for 1 second or more in the operation stopped state)

Reference Resistance
Value

A resistance value of the heater in a normal state. With this resistance
value regarded as a reference value, the K7TM calculates the reference
resistance value change rate and determines an alarm to detect heater
deterioration.

Resistance Value Change
Rate

A change percentage of the heater resistance value to the reference
resistance value. This is defined by the following formula.

, ( Present _ Reference )
Resistance Resistance Value ~ Resistance Value
value =100 x Reference %l
Change Rate
9 Resistance Value

Special CT

CT (Current Transformer) recommended for the Heater Condition
Monitoring Device.

Use the CT with a rated current and voltage, according to the heater to
monitor.

SSR

An acronym for Solid State Relay. This is a relay with no mechanical
moving parts. Use the relay for heater control, in combination with the
controller with time-proportional voltage outputs for driving SSR. It has no
contact, so the life lasts semi-permanently.

Stabilization

This shows that the heater temperature is stable. By means of the
stabilization discrimination method, the K7TM determines stabilization on
the basis of the resistance value change rate and power or temperature
etc.

Temperature
characteristics

In this manual, it means the properties of the heater resistance value
changing with a temperature rise.

In order to correctly measure the resistance value change due to heater
deterioration, the Heater Condition Monitoring Device K7TM has adopted
such a measurement method as cancels changes in the resistance value
due to the temperature characteristics of the heater.
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Manual Structure

Manual Structure

Page Structure and Symbols

5 Using Parameters

Level 1 heading

Level 2 heading ——— 5-9 Operation Command with Key
Operation

The following operation commands can be executed with key operations on the K7TM.

Operation Command Description

Reference Resistance Value | Starts to register the reference resistance value of each measurement channel.
Registration Start Command

Level 2 heading

Gives the current

Reference Resistance Value | Cancels the reference resistance value evaluation of each measurement

Registration Cancel channel.
Command headings.
Alarm Latch Cancel Releases the alarm latch for all channels.

Command

Parameter Initialization Initializes the setting values on all the setting levels except the communications

Command setting level.

uopesado Aoy M puewWO) UoREIRdD 66

I Reference Resistance Value Registration Start Command F Page tab

® Procedure

Gives the number
of the main section.

1. Display the channel for which to register the reference

A ste p ina proced ure value on the Operation Level, and press the REF

Key for 3 seconds or more.

Indicates a procedure- o After the main display flashes at high speed, RDY Indicator
flashes.
 When registration succeeded, RDY Indicator changes to the lit
state.
 When registration failed, RDY Indicator goes out.
The Reference Resistance Value Registration Start instruction can be executed '
under the following conditions:
. . . ,, = Youare on the Operation Level, and also the measurement value display
S peci al information 5 automatic scroll s disabled
o Parameters on the Adjustment Level (Common), Adjustment Level
. . . (Power), or Adjustment Level (Temperature) are displayed.
Icons indicate precautions, + No AID error has ocaurred in the relevant channel
additional information, or
reference information.
Vs
4
&
Ma n u al name -t Heater Condition Monitoring Device User’s Manual (N227) 5-33
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Manual Structure

Icons

Special information in this user’s manual is classified as follows:

El Precautions for Correct Use

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

L Setting-related page

In Section 5 Using Parameters, this indicates the page related to the setting level.

\@/

Additional information to read as required.
This information is provided to increase understanding or make operation easier.

g Tool Operating Procedure

In Section 2 Procedures, this indicates the procedure to perform with the K7TM Configuration
Tool.

@ Configuration with Key Operations

In Section 2 Procedures, this indicates the procedure to perform with key operations on the
K7TM.

05?) No.** Troubleshooting

This indicates the position in Section 2 Procedures that provides more detailed information
about trouble and countermeasures.
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Manual Structure

Notation on Main Display and LVL/Measurement Value Display

16

Vs

N

I
-'_
ll

 domM1iconM2 IRDY/STARN

el Sl

MV L
TN

cH PAZZEaTZHC G

Value Display

r—— Main Display

I Main Display

LVL/Measurement

The following tables show the correspondence between the symbols displayed on the main display and
alphabet characters.

R b £ d F 5 H : J K L M
A B c D F G H | J K L M
N 5 P 8 5 t U v N X y z
N o P Q s T u v | w | X Y z
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I LVL/Measurement Value Display

Manual Structure

The following tables show the correspondence between the numerals and characters displayed on the
LVL/Measurement value display.

® LVL Display
Character Meaning
A A Shows that you are on the Adjustment Level (Common).
h B Shows that you are on the Adjustment Level (Power).
r Cc Shows that you are on the Adjustment Level (Temperature).
o 0 Shows that you are on the Initial Setting Level.
! 1 Shows that you are on the Communications Setting 1 Level.
Z 2 Shows that you are on the Communications Setting 2 Level.

® Measurement Value Display

Character Meaning
A A Reference Resistance Value Change Rate
7 R Resistance Value
v V Voltage Value
C | Current Value
5 S Power
IS T Temperature
fxd A Alarm Status

Heater Condition Monitoring Device User’s Manual (N227)
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Revision History

Revision History

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

[ Cat. No.

N227-E1-03 |

*— Revision code

Revision code Date Revised content
01 December 2021 Original production
02 January 2022 Page 4-32: Added Running Time function.
03 September 2022 Added information on Safety Precautions.
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Sections in this Manual

Overview

Procedures

Installation and Wiring

Function

Using Parameters

Remote Monitoring

Logging by K7TM Configuration Tool
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This section describes the overview, features, model number legend, part names and
functions, internal block diagram, and example configurations for use of the K7TM.

1-1 Overview
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1-4 PartNamesand Functions ............... ittt iinrnnennrnnnns
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1 Overview

1-1

Overview

| What is the K7TM?

The K7TM is a device for supporting condition
monitoring of heaters by measuring the resistance
values of the heaters.

The Unit calculates a resistance value by
measuring the voltage at both ends of the heater
and its current, so it can measure the resistance
value of even the live heater.

In addition, by collecting the resistance value data
of heaters measured, the Unit can catch signs of
heater deterioration or identify trouble-prone
heaters to analyze the cause from the data.

Heater

Current
transformer

Heater

Current
transformer

I Heaters and Equipment Which Can Use the K7TM

The K7TM can monitor the resistance values of

resistance heating heaters.
o AAA R
The resistance heating heaters are used in a Electric furnace . AAA
variety of equipment, such as electric furnaces
and injection molding machines. Heater
Heater Heater
Injection molding ‘-E
machine
I Mechanism by Which Heaters Deteriorate
A heater that is turned ON generates heat, and a
heating element (conductor) of the heater is Passagesiy
New Deteriorating Burnout

oxidized by that heat. As the heating element
becomes more oxidized, the cross-sectional area
becomes smaller, resulting in burnout. As the
cross-sectional area becomes smaller, the
resistance value of the heater becomes larger.
This is the mechanism by which heaters are
deteriorated by oxidization.

From the foregoing, in order to notice that some
heater will burn out soon, it is important to monitor
changes in the resistance value.

Cross section (enlarged)
//////%

Oxide film

Cross section (enlarged)

Heating ////

Cross section (enlarged)
Heating
element

Resistance value = Resistivity x

S

\
&)

Length of heating element
Thickness of heating element ’

so the resistance value becomes larger as the thickness
(cross-sectional area) of the heating element becomes smaller.
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]| What the K7TM Can Realize

The K7TM measures the voltage at both ends of a ,

) o Previously| Replaced .
heater and its current by synchronizing them at after burnout * Replacement cost  : Small
. . . Loss due to burnout : Big

high speed, so it can measure the resistance
value of the heater that is controlled.

MBIAIBAD |-L

Loss due to
burnout

S —
Previously, we used to replace a heater after Replacement cost
burnout occurred or replace it periodically to Replaced 4
periodically Replacement cost  : Big

prevent the heater from burning out.

Loss due to burnout : Small

Loss due to
burnout

Using the K7TM now allows you to check data to

. . . *
see if there is any change over the years in the _—
. . Replacement cost
heater resistance value; on the basis of that data,
. . Using the K7TM A
you can decide when to replace the heater. This . Replacement cost - Small
will bring about the following effects: 33 Loss due to bumout : Small
o5
20
® Preventing an unexpected equipment stop or = *
. —_—
product defects from being caused by heater Replacement cost

burnout

® Reducing the loss due to early heater
replacement

e Making heater deterioration visible as a value, so you can establish the maintenance method that
does not depend on specific persons
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1 Overview

1-2 Features

The following features make the K7TM convenient to use.

Detects Changes in the Resistance Value at a Fixed Heater Tempera-

ture

Resistance values of a heater change with its own
temperature changes. If changes in the resistance
value due to temperature characteristics of the
heater are misjudged to be changes in the
resistance value due to deterioration, the degree
of deterioration can no longer be monitored
correctly.

The K7TM has a function that monitors the
resistance values at the same temperature of the
heater. This can remove the changes in the
resistance value due to temperature
characteristics of the heater, and allow you to
monitor only the changes in the resistance value
due to deterioration.

b Not a simple direct relationship
between the heater temperature
and the resistance value

Resistance value

Heater temperature

Monitoring resistance
values only at the

same temperature

Heater temperature

Time

Can Catch Changes in the Heater Resistance Value While Equip-

ment Is Running

Usually, the resistance value of a heater is measured by using a tester, with the power supply turned
off. However, there is no need to stop production for resistance value measurement, because the K7TM
calculates a resistance value by measuring the voltage and current when electricity is running down the
heater. The resistance value can be measured even if equipment works on a 24-hour, 365-day basis.
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Can Measure the Resistance Value Stably in Various Heater Control
Methods

A heater is always switching-controlled by SSR,
Heater control
Voltage and current waveforms

sainjeaq z-|

power controller, and relay. This switching control method

will cause intermittent waveforms of the voltage No control Always ON .
and current of the heater, making the measured

resistance value unstable. ,VVVV\NVVVWV\N\I

Time

The K7TM measures the voltage and current by

synchronizing them at high speed, so it can SR ON, [OFF ,ON  OFF

—
r
measure the resistance value stably in various IVV\’ ’VVV\I
heater control methods. R
Time
Power ON OFF
Controller A —|[—  —p|—
(for phase
control)
Time

I Can Set Two Levels of Alarms

The K7TM has a function that gives two levels of 4
alarms, “Warning” and “Critical.” If the resistance Critieal
value change rate exceeds the 1st-level threshold /
and the 2nd-level threshold, the alarm “Warning” Warnine /

and the alarm “Critical” will be activated

(Application example) .

respectively.

For example, when you notice that the resistance Time
value change rate has gone in the “Warning”

range, you will get ready to replace the heater before that goes in the “Critical” range.

Resistance value
change rate
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I Easy Retrofitting to the Equipment

If you can pull out the voltage wires at both ends
of a heater and install a current transformer (CT),
the K7TM can measure the resistance value.
Even for the existing equipment, it is not
necessary to change wiring on a large scale.

I Enables Remote Trend Monitoring

Control panel

Current
signal

Voltage
signal

4 LJ

Terminal block

Equipment

Heater

Terminal block
L]

Using the communications function that the K7TM
has allows you to monitor the measured
resistance values remotely. The data can be
checked from a remote location without having to
go to the equipment, saving you the trouble of
going to the site for inspection.

PLC for data
collection
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1-3 Model Number Legend

This section shows the model number legend of the K7TM.

puaba JoquinN [9POIN €-1

(1 @2)3)4)0O)

(1) (2) (3) (4) (5)
Base Input type Number of Unit type :l:)welr Meaning
model puttyp channels P PPly
voltage
K7TM Heater Condition
Monitoring Device
A Voltage and Current
2 2 channels
M K7TM
A 100 to 240 V AC power
supply
D 24 \V AC/DC power
supply

Refer to A-1 Specifications on page A-2 for the specifications of each model.
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1-4 Part Names and Functions

I Appearance

Symbol

Name

Function

(A)

DIN Track mounting hook

Used for mounting to the DIN Track.

Heater Condition Monitoring Device User’s Manual (N227)



I Front Section

1 Overview

(A)

(K)

—(B)

Q
(=]
=

)

=5
=i

)

—
()

2
=
N
d
N
3
&

Symbol

Name

Function

(A)

Alarm output
indicator

Green: Normal

Red: Critical (At le

It will turn red also

Indicates the alarm judgment results in three colors.

Yellow: Warning (At least one of the heater deterioration alarm (warning) and the last
resistance value change rate alarm has occurred.)

ast one of the heater deterioration alarm (critical) and the heater burnout

alarm has occurred.)

if any other fatal failure occurs.

The red light overrides the yellow light.
Not lit: It is not lit when the measurement operation has stopped.

(B)

Monitoring step
indicator display

RDY Indicator

Indicates the registration status of a reference resistance value of the
current channel.

Not lit: Reference resistance value not registered

Flashing: Reference resistance value under evaluation

Lit: Reference resistance value registered

STAB Indicator

Indicates the monitoring status of the current channel.
Not lit: Waiting for stabilization*1
Lit: Stabilized
Flashing: Unstabilization error

(©)

Main display

Indicates a measurement value or a set value.

(3]

Status display

IN Indicator

Indicates whether there are voltage and current inputs.
Not lit: Voltage and current input on all channels*1
Flashing: Voltage and current not input except on the current channel
Lit: Voltage and current not input on the current channel

FAIL Indicator

Indicates the occurrence status of a measurement error.
Not lit: A measurement error not generated on all channels*1
Flashing: A measurement error generated except on the current
channel
Lit: A measurement error generated on the current channel

E#] ALM Indicator

Indicates that an alarm has occurred.
Not lit: An alarm not generated on all channels*1
Flashing: An alarm generated except on the current channel
Lit: An alarm generated on the current channel

AGE Indicator

Lights when it is time to replace the K7TM (guideline).

¥ LOCK Indicator

Lights when setting change protection is enabled.

Heater Condition Monitoring Device User’s Manual (N227)
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1 Overview

Symbol Name Function
(E) Operation Keys Level Key () Selects the setting level.
Mode Key (CO) Switches setting parameter displays, on the setting level that allows you
to change the parameter.
Switches measurement value displays (reference resistance value
change rate, resistance value, voltage value, current value, power,
temperature, and alarm status), on the Operation Level.
Shift Key (&) Moves from the parameter name display state to the monitoring state.
Puts the parameter value into the changeable state.
Used for digit shift, in the setting change state.
Up Key (A) Increments the value when the parameter is in the setting change state.
Switches channels of the measurement value or parameter to display, in
the measurement value display state or the parameter display state.
(F) FUNC Key Releases the alarm latch.
(Function Key)
(G) REF Key Starts resistance reference value registration for the current channel.

(Reference Key)

When the reference resistance value is under evaluation, cancels reference resistance value

registration.

(H) Unit number Sets the unit number.
setting switch
U} CH display Indicates the channel of the currently displayed parameter.
) LVL/Measurement| Operation Level: Indicates the currently displayed measurement value mark.
value display Other levels: Indicates the mark showing the setting level*2.
Level LTI Meaning
value mark
Operation Level A Reference Resistance Value Change Rate
[ Resistance Value
V Voltage Value
C Current Value
g Power
IS Temperature
A Alarm Status
Setting level Level mark Meaning
Adjustment Level P Shows that you are on the Adjustment Level
(Common) (Common).
Adjustment Level b Shows that you are on the Adjustment Level (Power).
(Power)
Adjustment Level - Shows that you are on the Adjustment Level
(Temperature) - (Temperature).
Initial Setting Level a Shows that you are on the Initial Setting Level.
Communications , Shows that you are on the Communications Setting 1
Setting 1 Level ! Level.
Communications S Shows that you are on the Communications Setting 2
Setting 2 Level ‘ Level.

Communications
display

COMM1 Indicator

Lit when the communications 1 terminals (for host system) received a
command to the local address.

COMM2 Indicator

Lit when the communications 2 terminals (for K7TM Configuration Tool or
loT gateway) performed normal communications.

*1. Not lit also when the measurement operation has stopped.
*2. Refer to 5-1 Levels on page 5-2 for the setting level.
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I Terminal Section

suonjdoung pue sswen Med p-1

(A) . . i (D)
(B) —%h-l:-'-hzij%é CroLls lﬁ{’ (E)
© ey =l

720 10

[N}
cH PAZEaZHG G

o @ £ A
OO 0o

901 9 0.1
sz 32 REF  FUNC
x1

ADR x10

(F) (H)

©) \”\—13—!—1&:—‘) i —175 ,—18—5;7 n
IN-152 16— 192 —20—/i
oo —eaod
Terminal .
Symbol Name Function
Numbers

(A) 1and 2 Operation power To be connected with the operation power supply to the K7TM.

supply
(B) 3and 4 RS-485 To be connected with the RS-485 communications line.
communications 1 | This is a communications terminal for communicating with the host
system.
Number 3: +, Number 4: -
(C) 5and 6 RS-485 To be connected with the RS-485 communications line.

communications 2 | This is a communications terminal for communicating with the K7TM
Configuration Tool or the loT gateway.
Number 5: +, Number 6: -

(D) 7and 8 CH1 voltage input | To be connected with both ends of a heater to measure the voltage
applied to the heater. This is the first input of the two measurable
channels.

(E) 9and 10 | CH1 CT input To be connected with the CT, connected to a heater current
measuring point, to measure the current running down the heater.
This is the first input of the two measurable channels.

(F) 13 and 14 | Alarm output Compares the resistance value change rate and the alarm threshold
to produce an alarm output.

Number 13: Collector of the NPN transistor, Number 14: Emitter of
the NPN transistor.

(G) 15 and 16 | Output at Error Produces an output at error, in case of a measurement error or a
self-diagnosis error.

Number 15: Collector of the NPN transistor, Number 16: Emitter of
the NPN transistor.

(H) 17 and 18 | CH2 voltage input | To be connected with both ends of a heater to measure the voltage
applied to the heater. This is the second input of the two measurable
channels.
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1 Overview

Symbol

Terminal
Numbers

Name

Function

19 and 20

CH2 CT input

The CT connected to the heater current measurement point is wired
to this terminal, and the K7TM measures the heater current. This is
the second input of the two measurable channels.

\ s

@ Install wiring according to Section 3 Installation and Wiring.
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1-5 Internal Block Diagram

The internal block diagram of the K7TM is shown below.

weuBeiq yoo|g [eulaju] G-

Power supply
circuit

Current <= Yy
tr(z;:i_rr]sformer FTTTTTTTTTT Power Power
(CT) transformer | | transformer
CT input —
circSit 3 E RS-485 _O RS-485
B — communica- || ications 1
] . tions circuit |-(*) communicati
I I
1 I
| RS-485 ——m™ () -
.40— Voltage — communica- RS-485 L
Heater :: ] input 3 E tions circuit —O communications 2
c — 140— circuit —_— o |
urrent i . isplays I
Micro-
~ 1 and !
?g_?)Sformer : computer switches i
CT_inplut 3 E N Q Transistor output
circuit — N q') (Alarm output)
| Transistor H
! I
_4(?— Voltage —] | N ? Transistor output
Heater i: i input 3 E ¥ (Output at Error)
circuit —] Cl)
] Transistor |
~ | |
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1-6 Example Configurations for Use

I Example Configuration (1)

This is a typical configuration for using the K7TM.

The PLC for data collection reads "
the resistance values measured PLC fordata )

by the K7TM. The PLC for data collection
collection displays the read

-

—

resistance value data on the Voltage I:I RS-485 communications 1 Touch panel
touch panel in graphical form etc. =555 RS-485 communications 2

The K7TM Configuration Tool is )

used for configuring the K7TM. !

The K7TM has two Communications K7TM Configuration
communications ports of RS-485. converter Tool

One is for communications with
the host system such as the PLC
for data collection, and the other
is for communications with the
K7TM Configuration Tool. The
communications protocol is
compatible with Modbus RTU.

I Example Configuration (2)

This is a configuration for reading the resistance values of heaters remotely.

The PLC for data collection reads Existing equipment
the resistance values measured e )\
by the K7TM. Computer for production control

(Existing equipment) /
The PLC for data collection EmmsmmmEmE D

‘ =

passes the resistance value data
to the computer for production

control away from the equipment, PLC for
and they are controlled centrally. SIETE:
control

(Existing
The K7TM is configured by \_ equipment)
relaying the data from the
computer for production control
through the PLC for data PLC for data

collection X

collection.

* The K7TM Configuration Tool cannot be

connected to the K7TM via PLC. Voltage

I:I RS-485 communications 1
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I Example Configuration (3)

This is a configuration for using the K7TM with a small number of devices.

Jo} suoneinByuos ajdwexy 9-}

If the measured resistance value
change rate exceeds the wanegiene, R
threshold, the warning lamp is lit
with the transistor output signal.

[
[
(]

Voltage

The K7TM Configuration Tool is
used for configuring the K7TM.

é"j‘ﬁ'j RS-485 communications 2

Communications converter K7TM Configuration Tool
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Procedures

This section describes the procedures from preparations to startup of the K7TM.

241

2-2

2-3

2-5

2-6

2-8

OVeIVIBW . .ot i e e 2-2
FlowofOperation .. ............. it iiiiinneteerrnnnnns 2-4
Advance Preparation ...............cc ittt 2-5

(1) Checking the Heater and Selecting the Special CT ................. 2-5

(2) Installationand Wiring . . . ... .. 2-7
Configuration with Tool (Also Configurable with Key Operations) ...... 29

(3) Communications Setting . ............ .. 2-9

(4) Initial Setting of KTTM . . . ... ... 2-15

(5) Preparations (Registration) . .......... ... ... ... . i 2-24

(6) Preparations (Adjustment) ......... ... ... . ... 2-29

(7) Operation Setting of K7TM (Stabilization Discrimination

Method (Power) and Stabilization Discrimination Method
(Temperature)) .. ... e 2-36

(8) Starting Operation .. ... ... . 2-41
Adjustment When Device StatusIsChanged ...................... 2-42
2-5-1 How to Calculate the Heater Deterioration Alarm Values at K7TM

Replacement ... ... .. . . . 2-44
2-5-2 How to Calculate the Heater Deterioration Alarm Values after

Partial Burnout Occurrence . ... ... . i 2-45
2-5-3 How to Calculate the Heater Deterioration Alarm Values after

Temperature Set PointChange ............ ... ... ... ... . ... 2-47
Troubleshooting . .......... ...ttt i iaannns 2-48
2-6-1 Troubleshooting for Procedures . ........... ... .. ... .. ..., 2-48
Adjustment for Heater Running for a Short Time (Less than 35
Minutes) .......c.iiii i e e e 2-52
2-7-1 Adjusting the Setting Value of Measurement Value Calculation Cycle . . . . . 2-52
2-7-2 To Use Heater with Shortest Run Time of 20 Seconds ................ 2-53
Adjustment When Reference Resistance Value Registration Failed . ... 2-54
2-8-1 Stabilization Discrimination Method (Power) and Stabilization

Discrimination Method (Temperature) ............... ... .. ......... 2-54
2-8-2 Stabilization Discrimination Method (Power) ........................ 2-56
2-8-3 Stabilization Discrimination Method (Temperature) ................... 2-64
2-8-3 Stabilization Discrimination Method (Temperature) ................... 2-64
2-8-4 How to Predict Early That Registration Fails (Optional) ................ 2-70
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2 Procedures

2-1 Overview

I Detection of Heater Deterioration

e Heater deterioration is detected on the basis of changes in the resistance value. The resistance value
before deterioration is called a “reference resistance value,” and heater deterioration is detected with
this resistance value regarded as a reference.

e The K7TM Configuration Tool is used for configuration. (K7TM key operations can also be used for
configuration.)
Refer to Section 7 Logging by K7TM Configuration Tool on page 7-1 for the overview, functions, and
screen descriptions of the K7TM Configuration Tool.

e Refer to (4-3) Selection of Method on page 2-18 for details on the stabilization discrimination method.
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I Stabilization Discrimination Method for Heater Temperature

The K7TM has two stabilization discrimination methods for heater temperature: Power and

Temperature.
The default value is Power. External connections and settings vary with the stabilization discrimination o
method. N
o
s
Stabilization 2
Discrimination Function Configuration Diagram 2
Method
Stabilization This method estimates the
Discrimination stabilization temperature from
Method (Power) | heater power, and automatically K7TM Breaker
judges whether the heater is
R Heater
deteriorated. power
5 supply
No PLC or host system is required
for determining stabilization, so the
trends of the heater condition can ﬁﬁm
. . . RS-485 Computer
be moangreq eaS|.Iy c.orr.lpar.ed with Output (Modbus RTU) P
the stabilization discrimination at Error <
meth mperature). This is an N
ethod (te p(.a.atu e) sisa RS.485 < USB
OMRON-specific method. communications converter
K7TM Configuration Tool
capable of configuration,
adjustment, and logging;
loT gateway connecting
to host system; etc.
Stabilization This method inputs the heater Host system with temperature information
Discrimination control temperature from the PLC | (Example: PLC + Temperature Control Unit)
Method or the host system to the K7TM via Temperature input
(Temperature) serial communications (Modbus Control output
RTU). SSR etc.
The K7TM determines that the Current Breaker
. . K7TM  input
temperature is stabilized, and Temperature
. . RS-485 sensor Heater
automa_tlcallngdges whether the (Modbus RTU) [ )| Voltage ® '~ power
heater is deteriorated. ====|input @ supply
If the heater temperature can be
measured accurately by the Alarm Heater
temperature sensor, deterioration output RS-485 omp“ter
measurement might be rather Output (Modbus RTU)
stable compared with the at Error
stabilization discrimination method RS-485 < USB
communications converter K7TM Configuration Tool
(power). capable of configuration,
adjustment, and logging;
loT gateway connecting
to host system; etc.
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2-2 Flow of Operation

I Advance Preparation

(1) Checking the Heater and
Selecting the Special CT

v

(2) Installation and Wiring

I Configuration with Tool (Also Configurable with Key Operations)

(3) Communications Setting

(3-1) Switch Setting for K7TM, Installation of Tool, and Initial Setting of

Communications Converter

(3-2) Communications Setting of Tool and Communications Test

v

(4) Initial Setting of K7TM

(4-1) Input Setting of KTTM

(4-2) Operation Setting of K7TM

(4-3) Selection of Method

(4-4) Communications Setting between K7TM and PLC
(Only for Stabilization Discrimination Method (Temperature))

(4-5) Setting of Temperature Information (Only for Stabilization
Discrimination Method (Temperature))

v

(5) Preparations (Registration)

(5-1) Preparations before Reference Resistance Value Registration

(5-2) Setting of Registration Targets and Execution of Registration

(5-3) Completion of Reference Resistance Value Registration

v

(6) Preparations (Adjustment)

(6-1) Adjustment (Common)

(6-2) Adjustment (Power)

(6-3) Adjustment (Temperature)

v

(7) Operation Setting of K7TM
(Stabilization Discrimination
Method (Power) and
Stabilization Discrimination
Method (Temperature))

(7-1) Output Setting of K7TTM

(7-2) Alarm Setting of K7TM

v

(8) Starting Operation
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2-3 Advance Preparation

This section describes the procedures until the end of that for starting operation, taking a system that
measures one single-phase heater as an example.

(1) Checking the Heater and Selecting the Special CT

uonesedaid aoueApy ¢€-z

Check the heater to monitor.

The K7TM targets the resistance heating heater.
The representative examples are shown below.
e Sheathed heater

e Cartridge heater

e Band heater

e Cast heater

e SiC (silicon carbide) heater

e Ceramic heater

IEI Precautions for Correct Use

Be aware that the K7TM cannot measure the resistance values of the following heaters:
* Induction heater

» Steam heater
« Qil fan heater or gas fan heater

Check whether the heater runs for the time period required for
deterioration detection.

The K7TM is designed so that a deterioration m Parameters for adjustment
detection algorithm will work when the heater to  [Setting parameter | Setting level | Display | Default value
monitor runs for 35 minutes or more (2,000 Measurement Initial Setting | ML F 100 seconds

Value Calculation |Level

seconds = 100 seconds x 10 times x 2). Cycle

Check whether the heater to monitor runs for 35 ~ Resistance Value |Adjustment |AvER | Low (10 times)
Moving Average Level

minutes or more. Count (Common)
However, if the run time of the heater to monitoris "Power Moving Adjustment  |[A¥EF  |Low (10 times)
20 seconds or more, you can use a deterioration ~ Average Count  |Level

(Common)

detection algorithm by adjusting the parameters.

\ L/ The run time of a heater shows the time during which it is stable around the set point after the temperature reaches the
set point.

ED@ No. 1 Troubleshooting

If the run time of the heater to monitor is less than 35 minutes, can’t it be monitored?
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Prepare a special CT suitable for the heater to monitor.

1. Use a formula to determine the rated Formula for rated current [A] of special CT
current [A] of the special CT from the
capacity [kW] of the heater to monitor and Heater Rated
the voltage input [V] applied to the heater. Rated  _ Capacity [kW] x 1,000
Current [A
2. Select the minimum special CT that A H\Zﬁzggsf‘\tﬁd
accepts the current obtained by the
formula. ® Selectable Voltage Range [V]
120
240
480
600
® Selectable CT Range [A]
5
25
100
200
400
600

I Example of Selecting the Special CT

® For one single-phase heater ==
Heater to monitor of 100 V / 1 kW:
Voltage Input Range = 120 [V]
CT Input Range = 25 [A]

1]

H

Heater

:
80

iR
Hheld
il

® For multiple single-phase heaters in parallel "
eater

Three heaters of 100 V / 1 kW each, connected :
in parallel: G
Voltage Input Range = 120 [V]

CT Input Range = 100 [A]

.

H

o|0
7 0

M [0
-
ERY

When you use one CT to monitor three heaters
of 100 V / 1 kW connected in parallel, the power
attains 3 kW (= 1 kW x 3), resulting in 3 kW +
100 V = 30 A, therefore, select the CT input
range of 100 [A].

SSR, power controller,
etc.

Set the “voltage input range” and “CT input range” selected here, to the K7TM in (4) Initial Setting.
In the following procedures, descriptions are based on the setting example For one single-phase
heater.
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(2) Installation and Wiring

N
w
Mount the K7TM to the DIN Track. z
v
1. Pull down the DIN Track mounting hook on the bottom. DIN Track -;,‘l':
/ mounting hook P
2. Next, hook the upper hook onto the DIN Track and push in the et p )
Unit. - —
o
3. Raise the DIN Track mounting hook that was pulled down and
fix the Unit to the DIN Track. ‘j
4. Install End Plates* on the right and left sides. * Sold separately f@ %% @\
Refer to 3-2 Installation on page 3-4 for details on how to mount  end plate = End Plate

the Unit to the DIN Track.

DIN Track mounting hook

Install wiring between the heater to monitor and the K7TM.

I Example Wiring for Stabilization Discrimination Method (Power)

1. Install wiring between the
heater to monitor and the
K7TM in consultation with

Temperature input

Control output

the figure. ( CCorfnputer ) Temperature controller
K7TM Configuration Tool (digital controller)
2. Connect the
communications cables of Breaker
the communications D) Temperature
converter to the terminal st Heater
+ _ power
numbers (5) (+) and (6) (-). RS485 supply

(Modbus RTU)

L Communications
Communications h
converter e voltage input

Operation
power supply

Output at Error

Alarm output é

A/
@ The CT input terminals can be connected in either direction of the special CT regardless of polarity.
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Example Wiring for Stabilization Discrimination Method (Tempera-
ture)

To use the stabilization discrimination method (temperature) for measuring heater deterioration, include
the PLC or other host system.

1' Add the PLC or other host Host system with temperature information
system, and input the (Example: PLC + Temperature Control Unit)
process value (PV) of the Temperature input
heater to the K7TM via
communications.

Control output
, . Computer
Refer to Connection with (K7TM Configuration Tool) ~ RS-485
: - _ SSR etc.
Host System in 3-6 Wiring B (Modbus RTU)

the Communications Cables Breaker
on page 3-14 for details on D) Temperature

.. Heater
wiring. cT sensor power

supply

RS-485
(Modbus RTU)

Communications Communications
2 terminal 1 terminal

input oltage input
G- 9 P D))= P

Communications
converter

28

Operation
power supply

K7TM

Output at Error

Alarm output é

\ 1y
@ The CT input terminals can be connected in either direction of the special CT regardless of polarity.
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2-4 Configuration with Tool (Also
Configurable with Key Operations)

The K7TM Configuration Tool is a tool for “configuration,
Section 2 describes “configuration” and “adjustment.”
Refer to Section 7 Logging by K7TM Configuration Tool on page 7-1 for “logging.”

adjustment,” and “logging” of the K7TM.

This procedure (3) is not required when you configure the K7TM with its key operations without using
the Tool.

(3) Communications Setting

(3-1) Switch Setting for K7TM, Installation of Tool, and Initial Setting
of Communications Converter

Set the unit number of the K7TM.

1. For setting, use the unit number setting switches on the K7TM ) k
front.
O \

You can set a number from 01 to 99. Make the setting when the
power is OFF. In the following procedures, descriptions are g
based on “01.”

©
o

©
©)

0
2 32 REF  FUNC

o,
@
N

2. Turn ON the power. The setting is applied after a power ON
reset.

EE@ No. 2 Troubleshooting

Power will not be turned ON. The power-on state is unstable, such as a flickering display.

-
~

In the communications protocol Modbus RTU, the unit number to use is 01 to 99. Slave address 00 will be broadcast in
@ the Modbus RTU protocol.

The power ON reset is a reset process inside the K7TM. It is executed by doing as follows:
.1, * Cycling the power supply
@ » Executing the Software Reset Command via communications
¥ < Moving to the Operation Level with key operation (by pressing the Level Key for 1 second or more in the operation
stopped state)
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2 Procedures

Install the K7TM Configuration Tool onto your computer.

1. Connect the K7TM and the computer (K7TM
Configuration Tool) in consultation with the

figure. Communications converter
- (=4
The K7TM Configuration Tool can configure Re-ago = Use
up to eight K7TM Units. Computer
/N Rs-485 (Modbus RTU)
7  Bm
[(—~ I —i1 :‘I:IFEI
S
E=EE E=E=E E=ES
K7TM K7TM K7TM

(8 Units max.)

2. Download the K7TM Configuration Tool from

the website.
https://www.ia.omron.com/k7tm_tool

The K7TM Configuration Tool can be used
just by decompressing the file, because it m
uses a macro book of Microsoft® Excel.

KTIMEE Y-l
_w1_0_Oxlsm

+ It may take time for the K7TM Configuration Tool to be started or saved.

* When you perform the functions of the K7TM Configuration Tool, the drawing, calculation, and edit processing of
Excel are stopped depending on the timing.
While using the K7TM Configuration Tool, you are recommended not to operate other Excel files. Operating other
Excel files will cause the K7TM Configuration Tool to operate unstably.

» The mouse cursor is in the following state during the processing of the K7TM Configuration Tool.

e System requirements

-
~

©

Supported OS Windows 10 (64-bit edition), English or Japanese *1

Computer specifications 1 GHz or faster CPU, 1 GB or more of RAM, and 16 GB or more of required disk space
Excel Excel 2013, 2016, or 2019; 32-bit or 64-bit edition; English or Japanese *2
RS-485-USB

. Use a commercially available product. *3
Communications converter

Maximum number of connected

K7TM Units 8 Units

*1. Japanese characters may be garbled if the system locale of the computer that uses the K7TM Configuration Tool is not
Japanese (Japan).

*2. When you use the K7TM Configuration Tool with Excel 2013 or Excel 2016, set Measurement Value Calculation Cycle
on the Initial Setting of K7TM Sheet of the K7TM Configuration Tool to 100 seconds or less. (Default setting: 100 s)
It may become unstable if you set a value that exceeds 100 seconds.

Unit Number (1st)
Category Parameter name Satting range 1

Maximum Number of Channels 1to 2 [CH]

CH1 CH2
0:5[A]
1:25 [A]
= 2:100 [A]
CT Input Range 32001 1
Input Setting of KTTM 42400 [A]
5600 [A]

0:120 V]

Voltage Input Range el

tting of K7TTM Me: t Value Calculation Cycle

Method Stabilization Discrimination Method A e )
1: md-2 (temperature)

*3. OMRON performed an evaluation test on the SI-35USB-2 manufactured by LINE EYE. (The driver version is V2.12.18.)
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® Sheet structure of K7TM Configuration Tool

Sheets for Configuration
Communications Setting
Initial Setting of K7TM *1
Operation Setting of K7TM *1

Sheets for Adjustment
Preparations (Registration)
_1to_8*2
Preparations (Adjustment) *1

(suonesadQ Aoy yum ajqeinbyuod
os|y) |00 YHm uoneinbyuod p-g

Sheets for Logging
Logging of Measurement Value
Reading of Log

The Sheets are arranged from left in order of scene

*1. If any of the cells of all the parameters of the target Units is blank, nothing will be written even if you click the
Write Button on these sheets. Do not leave them blank.

*2. The _1 Sheet corresponds to the Unit Number (1st). Similarly, the sheets correspond up to the Unit Number
(8th).

Make the initial setting of the communications converter.

1. Set the communications-related parameters, following the instruction manual of the
communications converter.
In this procedure, set the following communications parameters:

Setting parameter Setting
Baud Rate 115.2 kbps

- The data length and stop bits of the communications protocol
Data Length 8 bits | . Modbus RTU are fixed internally.

-
~

- - « Data length: Always 8 bits
Stop Bits 1 bit @ * Stop bits: Always 1 bit (with parity being even or odd)
Parity Even Always 2 bits (with parity being none)

-
~

Make sure that both the K7TM and the communications converter have the same RS-485 (Modbus RTU)
communications settings (baud rate, data length, stop bits, and parity).

L=D)

-
~

Some communications converter models may require a driver to be installed. Install the driver properly, following the
instruction manual of the communications converter.

)
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I (3-2) Communications Setting of Tool and Communications Test

Make the communications setting of the K7TM Configuration Tool.

©® Setup Window

1. Startthe K7TM
Configuration Tool, and commuricaions or || e
display the
Communications Setting
Sheet.

Communications Test

Unit Numbe:

Unit Number

Unit Numbe!

Unit Number (4th
Unit Number (5th
Unit Numbe! )
Unit Nut

Unit Numbe

Communications Setting Sheet

; Tool Operating Procedure

1. Select a communications port.

Clicking the Search Button will display the communcators ot [ | Search

selectable candidates on a pull-down menu.
Choose the port where the communications
converter is connected.

If your communications converter is not
found in the candidates, check whether the
driver of the communications converter is
installed correctly.
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2. Set the communications parameters of the
K7TM Configuration Tool. Saud Rate [:Et .n
v B
Select a baud rate and parity from the Timeout Time [s

pull-down menus, and enter an integer
value of 2 to 3,600 [s] to the timeout time.

The baud rate and parity need to be the
same as those on the K7TM.

The following table shows the default values
of the communications settings on the

(suonesadQ Aoy yum ajqeinbyuod
os|y) |00 YHm uoneinbyuod p-g

K7TM.
Setting Setting range Setting
parameter value
Baud Rate Set the baud rate of 115.2
[kbps] the communications
terminals.
Parity Set the parity of the Even
communications
terminals.
Timeout This means the time 2
Time [s] between when the
K7TM Configuration
Tool sent a
communications
command and when it
is judged to be no
response. This is a
setting value for the
Tool only.

-
~

In case of a CRC error, the K7TM Configuration Tool retries communications multiple times.
If retries are made, it will take time before you know that communications failed.

©)

-
~

If communications processing failed when an loT gateway is used, check whether the problem is solved by extending the
timeout time on the K7TM Configuration Tool.

<)

When Timeout Time is extended, the total processing time will be longer even if communications processing is executed
normally.
You are recommended to set the shortest possible timeout time as long as succeeding in communications.

-
~

©)

Using an loT gateway will increase the possibility of a failure in communications, so you are not recommended to use the
\ |/ Registration of Reference Resistance Value function.
@ If communications fail during registration, collection of the subsequent log data will be disabled, which may prevent you
from investigating the cause of a possible failure in registration.

3. Check whether you can communicate with the K7TM correctly.

Enter the Unit number of :
the connected K7TM, and ! ] ;

Unit Num

CIICk the Communications Unit Numb;r
test Button. Uni: Numbe

The result of communications test is
displayed on the Execution results field. If it
is OK (Software Ver. x.x), communications
are successful. (Ver. x.x is a firmware
version of the K7TM.) NG

Display Meaning

OK Displays when the communications
(Software Ver. x.x) test succeeded.

Displays when the communications
test failed.

The communications converter is
not recognized.
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m@ No. 3 Troubleshooting

NG message is displayed in Execution Results of Communications Test of the K7TM Configuration Tool, disabling

communications.

m@ No. 4 Troubleshooting

The unit number, if changed, will not be reflected.

@ Configuration with Key Operations

Make settings at the Communications Setting 2

Level.

1. When you press the Level Key (@) for 3
seconds or more on the Operation Level

and press the Level Key (

) twice (for less

than 1 second) on the Initial Setting Level,
you are moved to the Communications
Setting 2 Level.

Refer to 5-8 Communications Setting 1 or 2
Level (LVL | =/ 24 on page 5-30 for

details on how to change the setting

parameters.
S 11-seg Setting range el
parameter value

Baud Rate 2 | K F5 Set the baud rate of | 115.2
the communications 2 | [kbps]
terminals.

Parity 2 PREY | Set the parity of the VEN
communications 2 (Even)
terminals.

Send SdWE | Set the send wait 20 [s]

Wait Time 2 time of the
communications 2
terminals.

( PowerON )

____________

v

1
1
: Operation Level
1

S

Vemm ==

-

© 'l"@

Atleast3 s

___________________________

©)

Lessthan1s

Communications Communications
. —— ’
Setting 1 Level ®) Setting 2 Level
N Lessthan1s ,

______________________________

Measurement Stop
:] (Operation Stopped)

Under Measurement
Operation

|
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(4) Initial Setting of K7TM

When you connect to the K7TM for the first time, set the parameters on the Initial Setting Level related
to inputs, operation, and stabilization discrimination methods.

® Setup Window

It consists of the following categories. The
parameters are described in this order of
category.

(4-1) Input Setting of K7TTM

(4-2) Operation Setting of K7TTM

(4-3) Selection of Method

(4-4) Communications Setting between
K7TM and PLC

(Only for Stabilization Discrimination :
Method (Temperature)) pary

Maximum Number of

CT Input Range

Input Setting of KTTM

g Baud Rate 1

(4-5) Setting of Temperature Information
(Only for Stabilization Discrimination

Method (Temperature)) Initial Setting of K7TM Sheet

temperature)

Q Tool Operating Procedure

Before starting the initial setting procedure, read the parameters set in the K7TM out to the Tool.

1. Display the Initial Setting of K7TM Sheet.

2. Click the Read Button.
The setting parameters in the K7TM are e
read out to the Tool.

Maximum Number of Channels.

CTInput Range
Input Setting of K7TM

(Operation Setting of KTTM

Selection of Method

Paty 1

When reading the setting parameters ended
normally, OK message is displayed in the Execution
Execution results field.

When reading the setting parameters failed,
NG message is displayed in the Execution
results field.

If the Execution results field is unchanged,
the communications converter is not
recognized.
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2 Procedures

I (4-1) Input Setting of K7TTM

Set the parameters related to Input Setting of K7TM (Initial Setting Level).

g Tool Operating Procedure

1. Review the read parameters.

Unit Number (1st)
1

Catagory Parameter name Setting range

1 H . CH1 CH2
In this procedure, set the following values: i oo o G T2 ——
0:5[A
1
Settin . Settin Tinpt Rnge 3
9 Settlng 9 nput Setting of K7TM J
parameter value Eeo0idl
. . 5 1:240 [V]
Maximum Set the number of 1[CH] Valtage Input Range : i -
Number of input channels to use. Operation Setting of K7TM Measurement Value Calculation Cycle ]mm[;) | 00|

Channels

CT Input Range | Setthe CT inputrange, |1
according to the CT to | (25 [A])

use.
Voltage Input Set the voltage input 0
Range range, according to the | (120 [V])
voltage applied to the
heater.

m@ No. 5 Troubleshooting

CH2 is in the inactive state.

@ Configuration with Key Operations

Make settings at the Initial Setting Level.
( PowerON )
1. When you press the Level Key (@) for 3 seconds or more on
the Operation Level, you are moved to the Initial Setting Level. o 1 T
1
! K 1
Refer to 5-7 Initial Setting Level (LVL [l Zon page 5-25 for : !
details on how to change the setting parameters. '\\ _____ | S o
. . © ©
In this procedure, set the following values: At éas% 1s l At éasi 3s
A e ‘\
Setting . Setting ! 1
parameter 11-seg Eating value E :
1
Maximum MyCH Set the number of input channels | 1 [CH] " )
Number of to use. ToomTmmomos -
Channels I:l gggsart:\gﬁasurement
Voltage Input CN-V Set the voltage input range, 2oy :] Measurement Stop
Range according to the voltage applied to (Operation Stopped)
the heater.

CT Input Range | “NLCF Set the CT input range, according | 2Z5A
to the CT to use.

[I]@ No. 6 Troubleshooting
CH2 is not displayed on the K7TM.
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I (4-2) Operation Setting of K7TM

Set the Measurement Value Calculation Cycle parameters on the
Initial Setting Level.

; Tool Operating Procedure
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1. Review the read parameters.

Unit Number (1st)
1

Category Parameter name Setting range

1 H . CH1 CH2
In this procedure, set the following values: Vo e G T ——
0:5[A]
1 25[ [A]\]
- N 2 0
Setting . Setting T Input Range HTIA 1
Settlng Input Setting of KTTM 4-400 [A]
parameter value 5 600 [A]
0:120 (V]
. . 3 1:240 V]
Measurement Set the cycle in which | 100 [s] [eAsee nbut Raoge 2400 -
Value to calculate the Operation Setting of KTTM Measurement Value Calculation Cycle 1 to 999 [s]
H election of Metho Stabilization Discrimination Methoc SO ol
Calculation measurement values. e AN Stabizaton sciivaon Mothod 1 2 temperaar I
Cycle

If the run time of the heater is shorter than

‘ 35 minutes, adjust the measurement value
\@’ calculation cycle. Refer to 2-7 Adjustment
= for Heater Running for a Short Time (Less
than 35 Minutes) on page 2-52 for details.

Itl Precautions for Correct Use

When you use the K7TM Configuration Tool with Excel 2013 or Excel 2016, set Measurement
Value Calculation Cycle to 100 seconds or less. (Default setting: 100 s)
It may become unstable if you set a value that exceeds 100 seconds.

@ Configuration with Key Operations

Make settings at the Initial Setting Level. C)

Power ON
1. When you press the Level Key (@) for 3 seconds or more on

____________

the Operation Level, you are moved to the Initial Setting Level. ks || \
1
1
. 1
Refer to 5-7 Initial Setting Level (LVL L 4 on page 5-25 for : !
details on how to change the setting parameters. '\\ _____ 1. o
In thi . . ®) @)
n this procedure, set the following values: Atleast 1's Atleast 3 s
s =" B ‘\
Setting . Setting . '
parameter 11-seg Setting value : :
Measurement MyrP Set the cycle in which to 100 [s] " ,‘
Value Calculation calculate the measurement Soommmmmmmmet

Measurement Stop
(Operation Stopped)

Cycle values. I:l Under Measurement
Operation
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I (4-3) Selection of Method

To watch changes over the years in the heater resistance value, it is necessary to always monitor the
resistance values at the same temperature so that they may not be affected by changes in the

resistance value due to temperature characteristics.

The K7TM has two methods for monitoring heater deterioration.
Select Power or Temperature from the Stabilization Discrimination Method setting parameters (Initial
Setting Level).

Set the Stabilization Discrimination Method parameters on the
Initial Setting Level.

g Tool Operating Procedure

1.

Ay

Select a stabilization discrimination method
at Selection of Method from the following:

0: md-1 (Power)
1: md-2 (Temperature)

e Usually, choose the default value 0: md-1
(Power).

e When 1: md-2 (Temperature) is selected,
temperature information is written in the
K7TM from the PLC or other host system
of the equipment that controls the
temperature of a target heater.

Unit Number (1st)
Category ame Satting range 1

1102 [CH]
0:5[A]

Input Setting of K7TM

Operation Setting of KTTM

Selection of Method

Refer to Example Wiring for Stabilization Discrimination Method (Temperature) on page 2-8 for connection between the

PLC or other host system and the K7TM.

®When Stabilization Discrimination Method (Power) is Selected

2.

Click the Write Button to write the settings
so far into the K7TM.

In order to reflect the written settings, the
K7TM executes a power ON reset.

Check that OK message is displayed in the
Execution results field when writing to the
K7TM succeeded.

Go to the procedure (5) Preparations
(Registration) on page 2-24.

(Skip the procedure (4-4) Communications
Setting between K7TM and PLC (Only for
Stabilization Discrimination Method
(Temperature)) on page 2-20.)

Set Defaults to Cells I Write

Display Meaning

Displays when reading and writing
succeeded.

Displays when reading and writing failed.

The communications converter is not
recognized.
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®When Stabilization Discrimination Method (Temperature) is Selected

2. Proceed to the next procedure (4-4)
Communications Setting between K7TM
and PLC (Only for Stabilization
Discrimination Method (Temperature)) on
page 2-20.
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@ Configuration with Key Operations

Make settings at the Initial Setting Level. :)

Power ON

1. When you press the Level Key (@) for 3 seconds or more on
the Operation Level, you are moved to the Initial Setting Level. cTTTTTT | .
Refer to 5-7 Initial Setting Level (LVL {14 on page 5-25 for E :
details on how to change the setting parameters. ' Iy )
e Usually, choose the default value Md - { (Power). @ ] @
At I(Ea_st_1_s_ - ét_le_ast 3s
e When Md-Z (Temperature) is selected, temperature - "\

information needs writing into the K7TM from the PLC or :

other host system of the equipment that controls the ;

temperature of a targetheater. ~ Cseeeooooooo--
Under Measurement
Setting 11-seg Setting Setting value :l Operaton
= i ing valu M St
LRI [ ] {Coertion Stoppeny
Stabilization MEEd Set the method by Md- |
Discrimination which to monitor the | (Power)
Method heater.
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(4-4) Communications Setting between K7TM and PLC (Only for Sta-
bilization Discrimination Method (Temperature))

Only when the stabilization discrimination method (temperature) is selected, make the settings for
communications with the host system.

Make the communications setting between K7TM and PLC.

Q Tool Operating Procedure

1. At Communications Setting between
K7TM and PLC (Stabilization
Discrimination Method: Temperature),
make the settings for communications
between the K7TM and the PLC or other

host system.

In this procedure, set the following values:

Setting Setting Setting
parameter value
Baud Rate 1 Set the baud rate of 4 (115.2
the communications 1 | [kbps])
terminals.
Parity 1 Set the parity of the 1 (Even)
communications 1
terminals.
Send Set the send wait time | 20 [ms]
Wait Time 1 of the communications

1 terminals.

Unit Number (1st)
1

Par:

Maximum Numbs

CT Input Range
Input Setting of K7TM

T Baud Rate 1

Parity 1

Send Wait Time 1
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N

a‘-h

@ Configuration with Key Operations ‘gé’

Q5

. _— . Za

Ili/leeillzsettlngs at the Communications Setting 1 %é

__________ x>

1. When you press the Level Key (@) for 3 o || N 2%

seconds or more on the Operation Level X @ E o3

and press the Level Key (@) once (for less ' Y ! 3 g

than 1 second) on the Initial Setting Level, RS Lo’ §":_>‘

you are moved to the Communications a2 lAt Q.. 23
Setting 1 Level. ;ST N .

Refer to 5-8 Communications Setting 1 or 2
Level (LVL | a# 24on page 5-30 for
details on how to change the setting

© 1 )

]
1
:
1
i Lessthan1s Lessthan1s
1
1
1
1

Communications Communications
Setting 1 Level ®) Setting 2 Level

parameters.
. Lessthan1s ,
In this procedure, set the following values: T T T TmTmmomomomommmmomooes -
Under Measurement Measurement Sto
Setting ) Setting I:l Operation :] (Operation StoppeFZj)
11-seg Setting
parameter value
Baud Rate 1 | hP5 Set the baud rate | 115.2
of the [kbps]
communications 1
terminals.
Parity 1 PREY Set the parity of VEN:
the Even
communications 1
terminals.
Send SdNWE Set the send wait | 20 [ms]
Wait Time 1 time of the
communications 1
terminals.
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(4-5) Setting of Temperature Information (Only for Stabilization Dis-
crimination Method (Temperature))

Only when the stabilization discrimination method (temperature) is selected, set temperature
information.

Set the parameters on the Adjustment Level (Temperature).

; Tool Operating Procedure

1. At Setting of Temperature Information Uit Nomber (1)
(Stabilization Discrimination Method: - : '
Temperature), set the parameters on the
Adjustment Level (Temperature). et T Seres

Maximum Numbs

In this procedure, set the following values:

Setting
parameter

Setting

Setting value

Temperature Set | Set the reference for 60

Point temperature [°CI°F]
stabilization range that
the K7TM judged to be

stabilized.
Temperature Set the temperature 10
Stabilization stabilization range that | [°C/°F]
Range the K7TM judged to be
stabilized.
Temperature Set the time during 10 [s]

Data Write Cycle | which the K7TM waits
for temperature to be
written from the host

system.

2. Click the Write Button to write the settings Ii
so far into the K7TM | Set Defaults to Cells Write
Check that OK message is displayed in the Display Meaning
Execution results field. Displays when reading and writing

succeeded.

Displays when reading and writing failed.

The communications converter is not

recognized.
3. Execute a communications instruction from the host system to
check that the K7TM is communicating with the host system
successfully.
e Communications normal operation 1y
N7
The temperature monitor display changes to the written m
temperature. Whenever temperature is written, COMM1 R -
Indicator will light. L | |
v A
cH B4
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e Communications error

The main display flashes, and FAIL Indicator lights or flashes. \‘ ! !
FAIL Indicator flashing: A measurement error (temperature ,'- ,- ,-,
data not-refreshed error) generated except on the current - -
channel / ,_' ,_'
FAIL Indicator lit: A measurement error (temperature data cH Bz 7 I \

not-refreshed error) generated on the current channel
The temperature written last displays and flashes on the main
display.
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If temperature has never been written, 0 displays and flashes.
Ly

C Il
v L

(
7 246 I\

@ Configuration with Key Operations

Make settings at the Adjustment Level
(Temperature).

1. When you press the Level Key (@) on the ‘ ®) R
Operation Level three times (for less than 1

o
0 . Less than 1 s Adjustment Level
. peration Leve| |s—— (Common)
second), you are moved to the Adjustment

I ©) 1
Level (Temperature). : Less than 1s

! Adjustment Level
Refer to 5-6 Adjustment Level : (Power)
(Temperature) (LVL L Zon page 5-22 for !
details on how to change the setting :

@)
parameters. N Less than 1s

______________________________

@) 1
Lessthan1s

Adjustment Level
(Temperature)

In this procedure, set the following values:

Setting
parameter

Setting

11-seg Setting value

Temperature |--54 |Setthe reference |60
Set Point for temperature [°C/°F]
stabilization range
that the K7TM
judged to be

stabilized.
Temperature |[--54 |Setthe 10
Stabilization temperature [°C/°F]
Range stabilization range

that the K7TM
judged to be

stabilized.
Temperature | LWL F | Setthe time during | 10 [s]
Data Write which the K7TM
Cycle waits for

temperature to be
written from the
host system.
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(5) Preparations (Registration)

Register Reference Resistance Value, obtained by measuring the heater to monitor, in the K7TM.

Using an loT gateway will increase the possibility of a failure in communications, so you are not recommended to use the

\ |/ Registration of Reference Resistance Value function.

If communications fail during registration, collection of the subsequent log data will be disabled, which may prevent you

from investigating the cause of a possible failure in registration.

® Setup Window

1. Display the Preparations
(Registration) Sheet.

Unit Numbe

Check Boxes for Registration Targets

When this sheet is displayed, each of the check boxes showing
registration targets enters the active or inactive state.

You can put checkmarks in the active check boxes, but cannot put
checkmarks in the inactive check boxes.

e Conditions for active state

Unit Number (1s
Unit Number
Unit Number (3rd)

Unit Number (4th)
Unit Number (5th)
Unit Number (6th)
Unit Number (7th)
Unit Number (8th)

Registration Target

CH1

CH2

The check boxes of channels where all the following conditions are satisfied will be in the active state.

* A unit number shall be set on the Communications Setting Sheet.
* A stabilization discrimination method shall be set on the Initial Setting of K7TM Sheet.

* For CH2, the maximum number of channels shall be set to 2 on the Initial Setting of K7TM Sheet.

e Conditions for inactive state
The conditions for active state are not satisfied.

Note that the box will be unchecked if it enters the inactive state.
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I (5-1) Preparations before Reference Resistance Value Registration

Check the following before starting registration of the reference
resistance value.

e Perform registration in the environment where you start usual temperature control.

® When you start Registration of Reference Resistance Value, the optimum timing when temperature
becomes stable will be detected automatically, and the resistance value obtained at this time will be
registered as a reference resistance value.
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Start temperature control of the heater.

e Wait until the device temperature becomes stable.

m@ No. 7 Troubleshooting

Although the voltage and the current are not 0, the status display IN Indicator lights and the inputs are judged to be none.
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I (5-2) Setting of Registration Targets and Execution of Registration

When the device temperature has become stable, start registration of reference resistance value.

Q Tool Operating Procedure

1.

Click the Include Set Channels in
Registration Targets Button.

All the active check boxes are checked.

To uncheck all the CH boxes, click the
Exclude All Channels from Registration
Targets Button.

Click the Start Button.

In the Unit that has registration targets with
checkmarks, registration of reference
resistance value is started.

Refer to Registration Status Cells on page
2-27 for indications in Registration Status
cells.

In case of initial settings, it takes about 17
minutes before Waiting for Evaluation to
Start changes to Under Evaluation.

The monitoring step indicator RDY on the
K7TM flashes at 1-s intervals.

m@ No. 8 Troubleshooting

Reference resistance value registration will not be
started.
(RDY Indicator does not flash at 1-s intervals.)

When registration of reference resistance
value succeeded, the following are
displayed.

* K7TM Configuration Tool:
The Registration Status cell indication
changes from Under Evaluation to
Succeeded.

* K7TM:
RDY Indicator changes from the flashing
state to the lit state.

To cancel registration of reference
resistance value, click the Cancel All
Button.

Include Set Channel

Registration
CH1
Unit Mumber (
Unit Numbe = | |

| Start | Cancel All

Registration Status
CH1

Waiting for Evaluation to Start

Registration Status
CH1

Under Evaluation

‘\!,‘ N
,\
A 71\
L - - - -
|
(
CH

Registration Status

CH1
Succeeded

—— N7 v —

O b B TN

| Start Cancel All
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® Registration Status Cells

The Registration Status cells display the registration status of reference resistance value.

Start Registration of Registration Status
Reference Resistance CH1
Value

Waiting for Evaluation to Start

————— {— = == == == Reference Resistance Value Evaluation State =

Waiting for
A) Evaluation to Start

*1 f

Under
(B) Evaluation

Conditions Retry
fulfilled registration Failed 1 1o 4 fimes

Failed 5 times

(C) Succeeded (D) Failed

v

Conditions not fulfilled

*1.In case of initial settings, it takes
about 17 minutes before Waiting
for Evaluation to Start changes to
Under Evaluation.

Registrati
(F) sboad (G) Canceled

e e e =

Symbol Display Meaning
A) WENRGIAAZIVEIM Displays until the evaluation by the K7TM is started after the operation command
to Start was sent to the K7TM.
(B) Under Evaluation Displays when the value is being evaluated by the K7TM.
(C) Succeeded Displays when registration succeeded.
(D) Failed Displays when registration failed.
Communications Displays when communications failed.
(E) -
failed
(F) Registration aborted Displays whe:n reglstratlpn was aborted because a measurement error or an alarm
occurred during evaluation.
(G) Canceled Displays when you canceled the evaluation by clicking the Cancel All Button.

The communications converter is not recognized. *2

*2. If the communications converter loses the recognition by the computer during communications
processing, the processing will end with the former display state maintained.

If the communications converter loses the recognition by the computer during the processing of Registration of
Reference Resistance Value, which is a function of this sheet, the registration status displayed on the K7TM
Configuration Tool and the actual registration status of the K7TM may not match.
\ | , Forexample, the above mismatch will occur if the mouse cursor is not in the following state when the registration
@ status is Waiting for Evaluation to Start or Under Evaluation. Check the progress by seeing the RDY Indicator
= flashing on the K7TM.

m@ No.9 Troubleshooting

Failed or Registration aborted is displayed in the Registration Status cell, disabling the registration of reference resistance value.

The K7TM retries an evaluation of the reference resistance value until it fails 5 times. If you start
adjusting the setting values after all of the five retries failed, the total time required for registration,
including adjustment, will be longer.

Refer to 2-8-4 How to Predict Early That Registration Fails (Optional) on page 2-70 for how to predict
early that registration of reference resistance value fails without waiting for five failures.
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@ Configuration with Key Operations

1. Press the REF Key in the lower right of the K7TM front for 3 ) ‘ k
o A

seconds or more. — SAS
{ (D} @D \

The main display flashes at high speed at 0.5-s intervals, and S0, .0,
Start Registration of Reference Resistance Value. 5§ 55
ADR x10 x1

REF_ FUNC

While the reference resistance value is under evaluation, the 7
monitoring step indicator RDY flashes at 1-s intervals.
7 N
Since the K7TM automatically judges whether the heater is ,’,’ ' -' l"? ' '
operating stably, this state lasts for a while (it takes 35 minutes = -’ et ‘e
or more in case of factory default settings). " ' ,_ _'. '
CH

m@ No.10 Troubleshooting
Even if you press and hold the REF Key on the K7TM, RDY Indicator will not flash and reference resistance value registration will
not be started.

\ L/ If you press the REF Key for 3 seconds or more in the reference resistance value evaluation state (while RDY Indicator
@ is flashing), the reference resistance value registration will be canceled.

I (5-3) Completion of Reference Resistance Value Registration

h
4

Check RDY Indicator to see that the reference resistance value is
registered in the K7TM. A - -
a1
When the reference resistance value is registered successfully, the | ' ,_ _’. '
monitoring step indicator RDY will change from the flashing state to Clj
the lit state.

m@ No.11 Troubleshooting

The flashing RDY Indicator goes out, not entering the lit state.

2-28 Heater Condition Monitoring Device User’s Manual (N227)



2 Procedures

(6) Preparations (Adjustment)

If the registration ended in failure in the procedure (5) Preparations (Registration) on page 2-24, adjust
parameters following this procedure, and retry the registration.

Refer to 2-8 Adjustment When Reference Resistance Value Registration Failed on page 2-54 for
specific adjustment methods. This section describes how to change the setting values.
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I Setup Window

1. Display the Preparations (Adjustment)

Sheet. Read et De ’T

Category Parameter name Setting range

It consists of the following categories.

® (6-1) Adjustment (Common)

r Limit Value

® (6-2) Adjustment (Stabilization : i Valie
Discrimination Method: Power) . ‘

Power Stabilizati 0.1t0 999.9

® (6-3) Adjustment (Stabilization Temperature Stabilzaion Range (R
Discrimination Method: Temperature) 5
; Tool Operating Procedure

1. Click the Read Button.
The setting parameters in the K7TM are

read out to the Tool.

Parameter name Setting range

imit Value
mit Value

OK message is displayed in the Execution
results field.

If the Execution results field is unchanged,
the communications converter is not
recognized.

m@ No.5 Troubleshooting

CH2 is in the inactive state.
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I (6-1) Adjustment (Common)

Set the parameters of Adjustment (Common).

Q Tool Operating Procedure

1. Adjust the read parameters.

In this procedure, set the following values:

Setting Setting Setting
parameter value
Resistance Set the moving average 0 (Low)
Value Moving | count for resistance value.
Average
Count
Normal Set the range of resistance | 1.0 [%)]
Fluctuation values required for the
Deviation K7TM determining that the
heater temperature is
stabilized.
Measurement | Set the lowest voltage 3.0
Voltage Lower | conditions for calculating [% FS]
Limit Value resistance values.
Measurement | Set the lowest current 3.5
Current Lower | conditions for calculating [% FS]
Limit Value resistance values.

Click the Write Button to write the settings
into the K7TM.

Check that OK message is displayed in the

Execution results field.

Execution results >

Parameter name

OK

Sl

nit Value

Unit Number (1st)

tting range

| Write

Display

Meaning

Displays when reading and writing

succeeded.

Displays when reading and writing failed.

The communications converter is not

recognized.
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@ Configuration with Key Operations

Make settings at the Adjustment Level
(Common).

1. When you press the Level Key (@) on the ‘ @) S
Operation Level once (for less than 1

0 . Less than 1s Adjustment Level
. peration Leve| |s— (Common)
second), you are moved to the Adjustment

Level (Common).

! @) 1

. Lessthan1s

|
Refer to 5-4 Adjustment Level (Common) . Poam,
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(LVL R Zon page 5-13 for details on how to Less ton 1 sl
change the setting parameters. Adjustment Level

(Temperature)

©)
In this procedure, set the following values: . Lessthants '
Setting 11-seg Setting Setting
parameter value
Resistance |AVER Set the moving Lok
Value average count for | (Moving
Moving resistance value. | Average
Average Count of
Count 10)
Normal NEd Set the range of 1.0
Fluctuation resistance values | [%]
Deviation required for the
K7TM determining
that the heater
temperature is
stabilized.
Measurem | ¥ MCN Set the lowest 3.0
ent Voltage voltage conditions |[% FS]
Lower Limit for calculating
Value resistance values.
Measurem | AMCN Set the lowest 3.5
ent Current current conditions | [% FS]
Lower Limit for calculating
Value resistance values.
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I (6-2) Adjustment (Stabilization Discrimination Method: Power)

Set the parameters of Adjustment (Stabilization Discrimination
Method: Power).

; Tool Operating Procedure

1. Adjust the read parameters.

In this procedure, set the following values:

Setting Setting Setting
parameter value
Power Set the moving average 1 (Middle)

Moving count for power.

Average

Count*1

Power Set the range of powers 20.0 [%]
Stabilization | that the K7TM judges to be

Range stabilized.

*1. Power Moving Average Count can be
adjusted even if the stabilization
discrimination method is temperature. To
adjust it, change the setting value with key
operation.

2. Click the Write Button to write the settings
into the K7TM.

Check that OK message is displayed in the
Execution results field.

Unit Number (1st)

Parameter name Setting range

r Limit Value
Limit Value

t

I Write

Execution results >>

Display Meaning

Displays when reading and writing
succeeded.

Displays when reading and writing failed.

The communications converter is not
recognized.
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@ Configuration with Key Operations

Make settings at the Adjustment Level (Common)
and the Adjustment Level (Power).

1. When you press the Level Key (@) on the
Operation Level twice (for less than 1
second), you are moved to the Adjustment
(Power) Level.

Refer to 5-5 Adjustment Level (Power) (LVL
b Zon page 5-19 for details on how to

change the setting parameters.

Setting Setting 1 Setting Setting
parameter Level -seg value
Power Adjustment | A)EFP | Set the MCd
Moving Level moving
Average (Common) average
Count count for

power.
Power Adjustment | Pii- 1 | Set the 20.0
Stabilization | Level range of | [%]
Range (Power) powers

that the

K7TM

judges to

be

stabilized.
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@) |

) Less than 1s [ Agiistment Level
Operation Leve| |s— (Common)
@)
Lessthan 1s
Adjustment Level
(Power)

®) 1
Less than 1s
Adjustment Level
_ (Temperature)
@)
Lessthan1s ,

______________________________
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I (6-3) Adjustment (Stabilization Discrimination Method: Temperature)

Set the parameters of Adjustment (Stabilization Discrimination
Method: Temperature).

; Tool Operating Procedure

1. Adjust the read parameters.

In this procedure, set the following values:

Setting Setting Setting
parameter value
Temperature | Set the temperature 10
Stabilization | stabilization range that the | [°C/°F]
Range K7TM judged to be

stabilized.

2. Click the Write Button to write the settings
into the K7TM.

Check that OK message is displayed in the
Execution results field.

Parameter name Setting range

n
r Limit Value
r Limit Value

Execution results > OK

Display Meaning

Displays when reading and writing
succeeded.

Displays when reading and writing failed.

The communications converter is not
recognized.

\ |/ When the stabilization discrimination method is temperature, the K7TM Configuration Tool does not allow Power Moving
@ Average Count to be changed. To adjust it, change the setting value with key operation.
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@ Configuration with Key Operations

Make settings at the Adjustment Level
(Temperature).

1. When you press the Level Key (@) on the ‘ @) S
Operation Level three times (for less than 1

. Less than 1 s Adjustment Level
second), you are moved to the Adjustment P =====>| " (Common)

Level (Temperature). : Less(%)n . 1
Refer to 5-6 Adjustment Level :

(suonesadQ Aoy yum ajqeinbyuod
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(Temperature) (LVL [ 4 on page 5-22 for
details on how to change the setting
parameters.

®) 1
Lessthan 1s
Adjustment Level
(Temperature)

. . @)
In this procedure, set the following values: e lessthan1s '
Setting 11-seg Setting Setting
parameter value
Temperature |E-5Sh Set the 10
Stabilization temperature [°C/°F]
Range stabilization range
that the K7TM
judged to be
stabilized.
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(7) Operation Setting of K7TM (Stabilization Discrimination Method

(Power) and Stabilization Discrimination Method (Temperature))

The sections so far have described the procedures for initial settings of K7TM and preparations for
monitoring. The sections hereafter will describe the operation setting procedures for the K7TM
monitoring the resistance values of heaters continuously.

©® Setup Window
1. Display the Operation
Setting of K7TM Sheet. wite

Unit Number (1st)
1

It COnSlStS Of the f0||OW|ng Category Parameter name Setting range = ==
Categories_ Alarm Polarity i 4=
o (7-1) OUtpUt Settlng of PSP iL gC - 99 [10 times]

K7TM

(] (7-2) Alarm Settlng of Alarm Setting of KTTM
K7TM

; Tool Operating Procedure

2. Click the Read Button.

The setting parameters in the K7TM are
read out to the Tool.

Unit Number (1st)
Parameter name 1

Output Setting of krTm A2 Output

[Alarm Setting of KTTM

2 =
2

OK message is displayed in the Execution
results field.

4?) No.5 Troubleshooting

CH2 is in the inactive state.
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I (7-1) Output Setting of K7TTM

Set the Output Setting-related parameters.

Q Tool Operating Procedure

(suonesadQ Aoy yum ajqeinbyuod
os|y) |00 YHm uoneinbyuod p-g

1. Adjust the read parameters.

Unit Number (1st)
1

Parameter name Setting range
CH1 CH2

In this procedure, set the following values:
. . 10 to 9999 [10 times]
Setting Setting Setting . 0o —
parameter value S
| Alarm Setting of KTTM e Char Value
Alarm Polarity | Set whether to turn the | 1 —— e
alarm output contacts ON | (Normally
or OFF during normal close)
operation.
Alarm Output | Set the level where the 1 (High)
Level alarm output is produced

when an alarm occurs.

Logging Cycle | Set the cycle in which to | 100
keep a log of the
reference resistance
value change rate,
voltage value, current
value, and record time.

Use Running | Set whether to inform you |0
Time with the status display (OFF)
AGE Indicator that the
K7TM has reached an
approximate period in
which it stops functioning
at its full capacity due to
the deterioration of the
electrolytic capacitor
characteristics.

You can use default values for the following setting parameters in the Output Setting of K7TM category. Change them
as required.

‘ Refer to 5-7 Initial Setting Level (LVL {4 on page 5-25 for details.
\@/ * Use Running Time

=« Alarm Polarity
* Alarm Output Level
* Logging Cycle
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@ Configuration with Key Operations

Make settings at the Initial Setting Level.
Power ON

1. When you press the Level Key (@) for 3 seconds or more on

the Operation Level, you are moved to the Initial Setting Level. RO | I .
' 1
ags . . 1
Refer to 5-7 Initial Setting Level (LVL i Zon page 5-25 for : !
details on how to change the setting parameters. \ ] ,
In this procedure, set the following values: At Iéa@sjz 1s ]At é?sig) s
PAcE B ‘\
Setting . g ! 1
parameter 11-seg Setting Setting value : :
Alarm Polarity NaNl Set whether to turn the alarm N-C "\ ,‘I
output contacts ON or OFF (Normally SemmmmmmmmmT
i i Under M t
during normal operation. close) I:l oge‘re;tioﬁasuremen
Alarm Output ALyl Set the level where the alarm COH :] Measurement Stop
Level output is produced when an (Critical) (Operation Stopped)

alarm occurs.

Logging Cycle LalP Set the cycle in which to keep a | 100
log of the reference resistance
value change rate, voltage
value, current value, and record

time.
Use Running AGE Set whether to inform you with | 3FF
Time the status display AGE Indicator | (Not used)

that the K7TM has reached an
approximate period in which it
stops functioning at its full
capacity due to the deterioration
of the electrolytic capacitor
characteristics.
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I (7-2) Alarm Setting of K7TM

Set the Alarm Setting-related parameters.

Q Tool Operating Procedure

(suonesadQ Aoy yum ajqeinbyuod
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1. Set the alarm values at Alarm Setting of

Unit Number (1st)
1

K7TM . Feaneternams CH1 CH2
In this procedure, set the following values: e N
0: OFF = “
Setting Settin Setting oo |
parameter 9 value fiem SetingoricTa B e '1"
0.0 to 99.9 [%FS]
Heater Set the alarm value 3.0 [%]
Deterioration | (warning) for heater
Alarm Value deterioration.
(Warning)
Heater Set the alarm value 5.0 [%]
Deterioration | (critical) for heater
Alarm Value deterioration.
(Critical)
Last Set the alarm value for last | 25.0 [%]
Resistance resistance value change
Value Change | rate alarm value.
Rate Alarm
Heater Set the voltage conditions |40.0
Burnout for heater burnout alarm. [% FS]
Alarm Value
(Voltage)
Heater Set the current conditions | 1.0
Burnout for heater burnout alarm. [% FS]
Alarm Value
(Current)

2. Click the Write Button to write the settings
into the K7TM. : efaults Wiite |

Check that OK message is displayed in the
Execution results field.

Display Meaning

Displays when reading and writing
succeeded.

Displays when reading and writing failed.

The communications converter is not
recognized.

\ L/ The change rate of resistance value due to deterioration varies with the heater type. In deciding the thresholds of change
@ rates for heater deterioration alarms, evaluate them on your device and usage conditions.
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@ Configuration with Key Operations

Make settings at the Adjustment Level
(Common).

1. Press the Level Key (@) on the Operation
Level (for less than 1 second) to move to
the Adjustment Level (Common).

Refer to 5-4 Adjustment Level (Common)
(LVL R Zon page 5-13 for details on how to
change the setting parameters.

In this procedure, set the following values:

Setting 11-seg Setting Setting

parameter value
Heater ALMI Set the alarm 3.0
Deterioration value (warning) [%]
Alarm Value for heater
(Warning) deterioration.
Heater AL M2 Set the alarm 5.0
Deterioration value (critical) for | [%)]
Alarm Value heater
(Critical) deterioration.
Last RE-R Set the alarm 25.0
Resistance value for last [%]
Value resistance value
Change Rate change rate alarm
Alarm value.
Heater Hh-V Set the voltage 40.0
Burnout conditions for [% FS]
Alarm Value heater burnout
(Voltage) alarm.
Heater HhL-R Set the current 1.0
Burnout conditions for [% FS]
Alarm Value heater burnout
(Current) alarm.

a2

Lessthan1s

)
Lessthan1s
Operation Leve| |s—
)
Adjustment Level
(Power)
©)

__________

—— P
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s)
o
- N 3 &
(8) Starting Operation &9
25
e The K7TM starts operation after the reference resistance value I g%
registration (RDY Indicator is lit). g:z
Perform temperature control as usual. The K7TM monitors the /”' , -, -, , , :g:f
change rates of heater resistance while deciding the right = -t ) g )
timing automatically. 'I ' ,_ _'. ' £
CH 28
e STAB Indicator is lit while the reference resistance value N
change rates are being monitored.
] — -
a1l
[
CH

Assuming that the K7TM breaks down and is replaced ahead of the heater to monitor, you will need to
record the reference resistance value change rate before K7TM replacement (with STAB Indicator lit).
Also, the heater deterioration alarm values before replacement are required for the setting after
replacement.

Condition monitoring can be continued by calculating the heater deterioration alarm values after
replacement from this reference resistance value change rate and the heater deterioration alarm values
before K7TM replacement and then reflecting them in the setting. Refer to 2-5 Adjustment When
Device Status Is Changed on page 2-42 for how to adjust the heater deterioration alarm values after
K7TM replacement.

The following examples show how to record the reference resistance value change rate.

Example:

e Manual recording by making an inspection once a month or once a week.

e Periodic log reading via communications. (Refer to 4-6 Logging Function on page 4-30 for details.)
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2-5 Adjustment When Device Status Is

Changed

If there is any change in device conditions from the original ones, such as replacing the K7TM or
changed characteristics of the heating target, the stabilization conditions and the reference value will
change, preventing correct detection of deterioration. The corrections are shown below.

Stabilization Discrimination Method (Power) and Stabilization Dis-
crimination Method (Temperature)

Change in device status

Correction

Replacing the K7TM

(1) Preparations before change
Record the following values from the K7TM before replaced.
They are used for the calculation in (3).
* Reference Resistance Value Change Rate before replacement
(with STAB Indicator lit)
* Heater Deterioration Alarm Value (Warning)/(Critical)

(2) Re-registration of reference resistance value
Replace the K7TM, make the initial setting, and then re-register
the reference resistance value.

(3) Reconfiguration of heater deterioration alarm values
Refer to 2-5-1 How to Calculate the Heater Deterioration Alarm
Values at K7TM Replacement on page 2-44 for how to calculate
the alarm values to reconfigure.

The characteristics of the heating target
changed, so the temperature fluctuation
increased.

Check that the K7TM is in the stabilized step.

If does not make the transition to the stabilized step, review the
stabilization conditions.

Refer to 4-3-5 Conditions for Moving from Waiting for Stabilization to
Stabilized on page 4-9 for details on the stabilization conditions.

The target heater was replaced.

Re-register the reference resistance value.

Partial burnout occurred in the heater.
(To continue using it)

(1) Re-registration of reference resistance value
Re-register the reference resistance value.
Record the reference resistance value before re-registration. It is
used for the calculation in (2).

(2) Reconfiguration of heater deterioration alarm values
Reconfigure the alarm values.
Refer to 2-5-2 How to Calculate the Heater Deterioration Alarm
Values after Partial Burnout Occurrence on page 2-45 for how to
calculate the alarm values to reconfigure.

Some target heaters (multiple) were
replaced.

If new heaters and old heaters coexist, the thresholds of alarms might
be inappropriate. In this case, it will be difficult to detect heater
deterioration.

Used in this state is an application that monitors resistance value
changes and determines the trends toward deterioration.

If you replaced all the heaters together, you can detect heater
deterioration by registering the reference resistance values again.
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I Stabilization Discrimination Method (Temperature) Only

Change in device status Correction
The temperature set for monitoring (1) Preparations before change
heaters changed. Before re-registration, record the following values. They are used

for the calculation in (4).
* Reference Resistance Value Change Rate before change (in
stabilized state)
* Heater Deterioration Alarm Value (Warning)/(Critical)

(2) Review of temperature set point
Reconfigure the temperature set point.

(3) Re-registration of reference resistance value
Re-register the reference resistance value.

(4) Reconfiguration of heater deterioration alarm values
Reconfigure the alarm values.
Refer to 2-5-3 How to Calculate the Heater Deterioration Alarm
Values after Temperature Set Point Change on page 2-47 for how
to calculate the alarm values to reconfigure.

S| snjejs 991A8Q UBUM Juswysnipy G-z
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2-5-1
Replacement

How to Calculate the Heater Deterioration Alarm Values at K7TM

If you replace only the K7TM without replacing heaters after monitoring operation, you also need to

change the heater deterioration alarm values.

Calculate the “heater deterioration alarm values” in the following order: formulas (1) to (3).
To calculate it, you need the “reference resistance value change rate” before K7TM replacement (with
STAB Indicator lit) and the “heater deterioration alarm value (warning)/(critical)” before change.

I Formulas
Formula (1)
Estimated Resistance — (a) Reference Resistance 100
Value before Deterioration — Value When

before K7TM Replacement [Q]

Re-registered after

(b) Reference Resistance Value Change

K7TM Replacement [Q] 100 + Rate before K7TM Replacement [%]
Formula (2) (1) Estimated Resistance 100 + (c) Heater Deterioration Aolarm Value before
Resistance Value to —_ Value before % K7TM Replacement [%]
Trigger Alarm [Q] - Deterioration before
K7TM Replacement [Q] 100

Formula (3)

(2) Resistance Value to

Heater Deterioration Alarm

Trigger Alarm [Q]

X 100 =— 100

Value to Reconfigure [%]

- (a) Reference Resistance

Value When Re-registered
after K7TM Replacement [Q]

I Calculation Examples

The following are examples of reconfiguring the heater deterioration alarms. (a) Reference Resistance
Value after Re-registration is assumed to be 15.3 Q. You will find (1), (2), (3), (a), (b), and (c) in the

above formulas.

Before K7TM Replacement

(c) Heater Deterioration
Alarm Value (Critical)
=5%

(c) Heater Deterioration
Alarm Value (Warning)

N S e - . -
=3%

II 13.0%
EEE@EER L H HEENNNBNI (b)Reference Resistance
1 f Value Change Rate *1
I I . = 2%
Il 1 1 2%

|

Reference Resistance
Value

*1. Record the (b) Reference Resistance Value Change Rate before
re-registration in advance.

After K7TM Replacement
(After Re-registration of Reference Resistance Value)

(2) Resistance Value to Trigger Alarm (Critical)

=15.75Q (3) Heater Deterioration
e e — e — Alarm Value (Critical)
A to Reconfigure
I =2.9%
2.9%

Il (2) Resistance Value to Trigger
Alarm (Warning)

I =15.45Q

H I N . =

(3) Heater Deterioration
Alarm Value (Warning)
to Reconfigure
=1.0%

0,

I I 1.0%

(a) Reference Resistance
h Value When Re-registered
after K7TM Replacement *2
=15.3Q

(1) Estimated Resistance Value
before Deterioration before
K7TM Replacement
=150

*2. This is a value calculated by the K7TM. Check it with the reference resistance
value on the Adjustment Level (Common).
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2-5-2 How to Calculate the Heater Deterioration Alarm Values after
Partial Burnout Occurrence

If you keep using a heater without replacing it after partial burnout occurred, you also need to change

the heater deterioration alarm values.

The calculation formulas of changing the alarm values before configured are shown, under the

following preconditions.

Preconditions:

e All the heater resistance values shall be the same at the time of registration.

® The resistance value rising speed (deterioration increasing speed) shall be the same at all the
heaters.

S| snjejs 991A8Q UBUM Juswysnipy G-z
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I Formulas

Formula (1)

Estimated Resistance

Value before Deterioration, .. (a) Reference Resistance Value %4
at Number of Heaters after = before Re-registration [Q]

Partial Burnout [Q]

(b) Number of Heaters before Burnout

(b’) Number of Heaters after Burnout

Formula (2) (1) Estimated Resistance Value (c) Heater Deterioration Alarm Value
Resistance Value to Trigger = before Deterioration, at X 100+ pefore Burnout [%]
Alarm [Q] _— Number of Heaters after
Partial Burnout [Q] 100
Formula (3)
(2) Resistance Value to Trigger
Heater Deterioration Alarm Alarm [Q] 100 — 100
Value to Reconfigure [%)] ™ (d) Reference Resistance Value

after Re-registration [Q]
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I Calculation Examples

The following are examples of reconfiguring the heater deterioration alarms after partial burnout
occurred. (d) Reference Resistance Value after Re-registration is assumed to be 10.1 Q.

Before Partial Burnout After Partial Burnout
10.1Q
10.0 Q 10.1Q
. When reference b) 2
Normal—m— »Ditem'—m:k resistance value Burnout—[%]—( i
gacon change rate is 1.0% (b’) 1
10.0 Q 10.1Q 10.1 Q
(a) Reference Resistance Value *1 (1) Estimated Resistance Value before Deterioration at
=5Q Number of Heaters after Partial Burnout Occurred
=10Q
(2) Resistance Value to Trigger Alarm
(Critical) L
L =1050Q (3) Heater Deterioration
—_— — — —— (c) Heater Deterioration Alarm — o e Alarm Value (Critical)
A Value (Critical) A - to Reconfigure
Il =5% | = 4.0%
0,
I 507 I 4.0% (2) Resistance Value to
I | Tr;g(ggr(/i\larm (Warning)  (3) Heater Deterioration
S =10. Alarm Value (Warning)
(c) Heater Deterioration Alarm — I s s = :
] _—
f— - Value (Warning) I | Loggtf/f’”f'g“re
I 13.0% =3% 2.0% :
I Il [&=Yu (d) Reference Resistance
I Value after
I 1 h Re-registration *2
1 : =10.1Q
Il 1 " 1.0% (1) Estimated Resistance Value
: before Deterioration at
* : Number of Heaters after
Reference Resistance Value - = =m = "Em = = S B O
=10Q
*1. Record the (a) Reference Resistance Value before re-registration in advance. *2. This is a value calculated by the K7TM. Check it with the reference resistance

value on the Adjustment Level (Common).
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2-5-3 How to Calculate the Heater Deterioration Alarm Values after
Temperature Set Point Change

If you change the temperature set point of the heater control after monitoring operation, you also need
to change the heater deterioration alarm values.

Calculate the “heater deterioration alarm values” in the following order: formula (1) to formula (3).
To calculate it, you need the “reference resistance value change rate” before set point change and the
“heater deterioration alarm value (warning)/(critical)” before change.

S| snjejs 991A8Q UBUM Juswysnipy G-z
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I Formulas
Formula (1)
Estimated Resistance 100
Value before Deterioration . (a) Reference R_esist_ance Value X
at Temperature after - after Re-registration [Q] (b) Reference Resistance Value Change
Change [Q] 100 + " Rate before Set Point Change [%]
Formula (2)
(1) Estimated Resistance Value (c) Heater Deterioration Alarm Value
Resistance Value to Trigger — before Deterioration at 100 + before Change [%]
Alarm [Q] —_— Temperature after
Change [Q] 100
Formula (3)
(2) Resistance Value to Trigger
Heater Deterioration Alarm Alarm [Q] X 100 — 100
Value to Reconfigure [%)] ™ (a) Reference Resistance Value

after Re-registration [Q]

I Calculation Examples

The following are examples of reconfiguring the heater deterioration alarms. (a) Reference Resistance
Value after Re-registration is assumed to be 15.3 Q. You will find (1), (2), (3), (a), (b), and (c) in the
above formulas.

GBUEQO julod 18S eJmeJedLua_L Ja)e sanjeA wliely uoljeiolslad JeleaH ay) aje|ndje) 0} MoH ¢-G-2

Before Set Point Change After Set Point Change
(After Re-registration of Reference Resistance Value)
(c) Heater Deterioration (2) Resistance Value to Trigger Alarm (Critical)
_ e = = = = Alarm Value (Critical) =15.75Q (3) Heater DeteriorelltAion
=5% = == == =—= =—= = Alarm Value (Critical)
| A to Reconfigure
5.0% =2.9%
I I 2.9%
" " . (2) Resistance Value to Trigger
(c) Heater Deterioration I éle;grzéV\(l)armng) (3) Heater Deterioration
- . EgE N - - élgg/ron Value (Warning) - — BT Valye (Warning)
II 13.0% I 1 to Reconfigure
1.0% =1.0%
mmmbpmmmbmmmEEEE w5 Reference Resistance [ ) U4¥ee .
1 e Value Change Rate *1 (a) Reference Resistance
=29 alue after Re-registration
I 1 M 2% h Value after Re-registration *2
=1530Q
]
I 1 2 2%
U .
e e— Reerence Resistance (1) Estimated Resistance Value
Value before Deterioration at
— - —r Temperature after Change
=15Q
*1. Record the (b) Reference Resistance Value Change Rate before *2. This is a value calculated by the K7TM. Check it with the reference resistance

re-registration in advance. value on the Adjustment Level (Common).
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2-6 Troubleshooting

2-6-1

Troubleshooting for Procedures

If the K7TM does not operate properly after performing the procedure, see the correction in the table

below corresponding to the reference number D:@ No.*” in the procedure.

Reference Problems Cause Countermeasure Reference
number

[I]@ No. 1 If the run time of the | If the K7TM Changing the initial 2-7 Adjustment for
heater to monitor is | parameters for settings will allow you to Heater Running for a
less than 35 adjustment remain register the reference Short Time (Less than
minutes, can't it be | default values, the resistance value even if 35 Minutes) on page
monitored? deterioration detection | the run time is less than 2-52

algorithm will not work. | 35 minutes.

D]@ No. 2 Power will not be A wire may have been | Check again that the wire | 3-3 How to Connect
turned ON. The connected to the is securely connected to to the Push-In Plus
power-on state is release hole in a the terminal (insertion) Terminal Blocks on
unstable, such as a | Push-In Plus terminal | hole. Also check the other | page 3-6
flickering display. block. terminals.

NG message is The communications Check that the setting Section 5 Using

?) No.3 | N , ,
displayed in setting may not be parameters (Baud Rate, Parameters on page
Execution Results | matched. Parity, and Send Wait 5-1
of Time) on the

Communications
Test of the K7TM
Configuration Tool,
disabling
communications.

Communications Setting 2
Level of the K7TM are the

same as those of the
K7TM Configuration Tool.

Connection of
communications
cables might be faulty.

Correct the connection of
communications cables.

3-6 Wiring the
Communications
Cables on page 3-14

There is a possibility
that you have not
entered a unit number
in the Unit Number
field.

After entering the unit
number set on the K7TM
in the Unit Number field

of the K7TM Configuration

Tool, click the
Communications test
Button again.

(3) Communications
Setting on page 2-9
under 2-4
Configuration with
Tool (Also
Configurable with Key
Operations)

There is a possibility
that the computer in
use has not
recognized the
communications
converter.

Check whether the

communications converter

is recognized.

(3) Communications
Setting on page 2-9
under 2-4
Configuration with
Tool (Also
Configurable with Key
Operations)
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R:lf‘e:::e Problems Cause Countermeasure Reference

D]@ No. 4 The unit number, if | There is a possibility Perform a power on reset | (3) Communications
changed, will not be | that you have not after changing the unit Setting on page 2-9
reflected. performed a power ON | number. under 2-4

reset since you Configuration with
changed the unit Tool (Also

number. To reflect the Configurable with Key
changed unit number, Operations)

a power ON reset is

required.

ED@ No. 5 When the K7TM There is a possibility Change the Maximum 5-7-2 Parameters on
Configuration Tool | that Maximum Number | Number of Channels Initial Setting Level on
is used, CH2 is in of Channels is set to 1. | setting value on the Initial | page 5-26
the inactive state on Setting of K7TM Sheet to
the Initial Setting 2.
of K7TM Sheet,

Preparations
(Adjustment)
Sheet, and
Operation Setting
of K7TM Sheet.

ED@ No. 6 CH2 is not Maximum Number of | Change the Maximum 5-7-2 Parameters on
displayed on the Channels (Initial Number of Channels Initial Setting Level on
K7TM. Setting Level) of the (Initial Setting Level) page 5-26

K7TM is set to 1. setting value to 2.

[I]@ No.7 Although the The voltage value may | Check the voltage input (1) Checking the
voltage and the be not more than range and CT input range | Heater and Selecting
current are not 0, Measurement Voltage | for improper settings. the Special CT on
the status display Lower Limit Value x page 2-5 under 2-3
IN Indicator lights Voltage Input Range, Advance Preparation
and the inputs are | or the current value
judged to be none. | may be not more than

Measurement Current
Lower Limit Value x
CT Input Range.

[I]@ No. 8 Even if the There is a possibility Perform a power ON reset | 5-9 Operation
operation command | that operation is in the | by cycling the power Command with Key
Reference stopped state (Initial supply, sending the Operation on page

Resistance Value
Registration Start is
sent via
communications,
reference
resistance value
registration will not
be started.

(RDY Indicator
does not flash at
1-s intervals.)

Setting Level,
Communications
Setting 1 Level, or
Communications
Setting 2 Level).

Software Reset
Command, or other
method.

5-33

There is a possibility
that an A/D error has
occurred (ERRA is
flashing on the main
display).

First, turn the power OFF
then back ON again. If
operation returns to
normal, then noise may
have caused the problem.
Check for noise. If the
indication remains
unchanged, contact your
OMRON representative.

4-5 Measurement
Error on page 4-26
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2 Procedures

Reference
number

Problems

Cause

Countermeasure

Reference

4?) No. 9

When the K7TM
Configuration Tool
is used, even if you
click the Start
Button on the
Preparations
(Registration)
Sheet, Failed or
Registration
aborted will be
displayed in the
Registration Status
cell, disabling the
registration of
reference
resistance value.

When Failed is
displayed, the
conditions for
reference resistance
value registration are
not satisfied.

Make suitable corrections,
seeing Section A-4 and
Section 2-8.

2-8 Adjustment When
Reference Resistance
Value Registration
Failed on page 2-54

A-4 Operation of
Reference Resistance
Value Registration on
page A-16

When Registration
aborted is displayed, a
measurement error or
a heater burnout alarm
has occurred.

After clearing the
measurement error or the
heater burnout alarm, try
(5) Preparations
(Registration) again.

(5) Preparations
(Registration) on page
2-24 under 2-4
Configuration with
Tool (Also
Configurable with Key
Operations)

4-4-6 Heater Burnout
Alarm on page 4-24

4-5 Measurement
Error on page 4-26

4?) No.10

Even if you press
and hold the REF
Key on the K7TM,
RDY Indicator will
not flash and
reference
resistance value
registration will not
be started.

There is a possibility
that the measurement
value display
automatic scroll is
enabled.

Press the Mode Key (@)
for 3 seconds or more to
cancel the measurement
value display automatic
scroll.

5-3-3 Measurement
Value Display
Automatic Scroll on
page 5-9

There is a possibility
that operation is in the
stopped state (Initial
Setting Level,
Communications
Setting 1 Level, or
Communications
Setting 2 Level).

Move to the Operation
Level, Adjustment Level
(Common), Adjustment
Level (Power), or
Adjustment Level
(Temperature).

5-9 Operation
Command with Key
Operation on page
5-33

There is a possibility
that an A/D error has
occurred (ERRH is
flashing on the main
display).

First, turn the power OFF
then back ON again. If
operation returns to
normal, then noise may
have caused the problem.
Check for noise. If the
indication remains
unchanged, contact your
OMRON representative.

4-5 Measurement
Error on page 4-26
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Reference

Problems
number

Cause

Countermeasure

Reference

The flashing RDY
Indicator goes out,
not entering the lit
state.

?) No.11

If the flashing RDY
Indicator went out, the
registration of
reference resistance
value has failed.

Use the K7TTM
Configuration Tool to log
data, and readjust the
setting value.

2-8 Adjustment When
Reference Resistance
Value Registration
Failed on page 2-54

A measurement error
or a heater burnout
alarm occurred, so the
registration of
reference resistance
value has failed.

After clearing the
measurement error or the
heater burnout alarm, try
(5) Preparations
(Registration) again.

(5) Preparations
(Registration) on page
2-24

4-5 Measurement
Error on page 4-26

4-4-6 Heater Burnout
Alarm on page 4-24
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2 Procedures

2-7 Adjustment for Heater Running for a
Short Time (Less than 35 Minutes)

When you use the K7TM with factory default settings, the heater is required to run for 35 minutes or
more. *1

If the run time of the heater is less than 35 minutes, the following adjustment will be required.

*1. The K7TM is designed so that a deterioration detection algorithm will work when the heater to monitor runs for

35 minutes or more. Refer to (1) Checking the Heater and Selecting the Special CT on page 2-5 under 2-3
Advance Preparation for details.

2-7-1 Adjusting the Setting Value of Measurement Value Calculation
Cycle

The measurement value calculation cycle is a Initial Setting Level
. . . LVL
setting value of the cycle in which voltage value, =

p
current value, power, resistance value, and W v - Ly | Maximum

. [ Number of
others are calculated. The default value is 100 3

5 Channels

seconds. N _ 1/ | Voltage Input
L IM ™ ¥ | Range

. L =

The following constraint is imposed on the CT Input Range || (17 I | Measurement Vaiue

. ! .

measurement value calculation cycle of the 1V LT | Calcuiaton Cydle
)

K7TM, and the run time.

Alarm Output
Level

Logging Cycle

Stabilization T Use Running
- . . . . Discrimination [} Time
» Case where Stabilization Discrimination Method
Method is Power Alarm Polarity Version

Run Time of Equipment > Measurement Value
Calculation Cycle x (Resistance Value Moving
Average Count or Power Moving Average Count,
whichever is larger) x 2

» Case where Stabilization Discrimination Method is Temperature

Run Time of Equipment > Measurement Value
Calculation Cycle x (Resistance Value Moving
Average Count) x 2

|-_l7| Precautions for Correct Use

When you use the K7TM Configuration Tool with Excel 2013 or Excel 2016, set Measurement
Value Calculation Cycle to 100 seconds or less. (Default setting: 100 s)
It may become unstable if you set a value that exceeds 100 seconds.
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2-7-2 To Use Heater with Shortest Run Time of 20 Seconds

The following is a case where the measurement
value calculation cycle (default of 100 seconds)
is set to the shortest value of 1 second.

If you set the measurement value calculation
cycle to 1 second, the heater needs to run for
20 seconds (1 second x 10 times x 2).

However, the control cycle on the temperature
control needs setting to 0.5 second (1/2 of 1
second).

Refer to the following Precautions for Correct
Use for details.

\
fluctuate more widely.

El Precautions for Correct Use

Setting level Parameter Characters Sl
value
Initial Setting Measurement MyLP 1 second
Level Value
Calculation
Cycle
Adjustment Resistance VER Low
Level Value Moving (10 times)
(Common) Average Count
Adjustment Power Moving AVEP Low
Level Average (10 times)
(Common) Count

Be aware that if you shorten the measurement value calculation cycle, the current value and the voltage value will

You are recommended to set an integral multiple of the ON/OFF cycle of heater output, to the
measurement value calculation cycle. Unless the measurement value calculation cycle is an
integral multiple of the ON/OFF cycle, the current value, voltage value, and power will not be

stable.

The following constraints are imposed on the case where you change the measurement value
calculation cycle while the heater control method is ON/OFF control or cycle control.

Measurement Value Calculation Cycle > ON/OFF Cycle of Heater Output

The measurement value calculation cycle shall be an integral multiple of the ON/OFF cycle of

heater output.

» Setting of measurement value
calculation cycle
This example shows a case where the
ON/OFF cycle of heater output is 2
seconds and 50% of output (ON time is
1 second) is produced.

Set an integral multiple of 2 so that the
cycle will be at least 4 seconds or more.

ON

Heater output OFF

—>

ON duration
s

(1s)

y.

A

ON/OFF cycle of

heater output (2 s)
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2 Procedures

2-8 Adjustment When Reference
Resistance Value Registration Failed

Whether the stabilization discrimination method (power) or (temperature), the K7TM could fail to
register the reference resistance value of the heater. In that case, seeing the graph of data logged by
the K7TM Configuration Tool, make adjustments according to the trends.

The procedures are shown below.

2-8-1 Stabilization Discrimination Method (Power) and Stabilization
Discrimination Method (Temperature)

I Trends in Voltage Value and Current Value Graphs

® Problem A
The voltage value is less than measurement .
voltage lower limit value, or the current §
value is less than measurement current >
lower limit value. S /\/V\/\/W\/\/

e Countermeasure >
Increase the measurement value Time
calculation cycle. 4

E;
g
5
o
Time
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Q Tool Operating Procedure

1. Display the Initial Setting of K7TM Sheet. 3 ‘
2. Increase the measurement value calculation —

cycle.
Example: 100 [s] to 200 [s] S CTiopt Rarge

m Precautions for Correct Use

90UR)SISOY 92UBIBOY UBYM Juswisnipy 8-z

pajieq uoneussibay anjep

Baud Rate 1

When you use the K7TM Configuration
Tool with Excel 2013 or Excel 2016, set
Measurement Value Calculation Cycle
to 100 seconds or less. (Default setting:
100 s)

It may become unstable if you set a value
that exceeds 100 seconds.

3. Display the Preparations (Registration)
Sheet.

4. Click the Start Button to register the
reference resistance value again.

egist

cH
a
-
Il
Il
]
-
-l
|

Succeeded in registration of reference
resistance value

Succeeded

Failed in registration of reference

Failed .
resistance value

@ Configuration with Key Operations

Make settings at the Initial Setting Level.
1. Press the Level Key (@) for 3 seconds or (_Poweron )

more on the Operation Level to move to the
Initial Setting Level.

2. Increase the measurement value calculation

Operation Level wi
Cycle (M:’/L- ) (Common)
- r 3 3
Example: 100 [s] to 200 [s] (©) Less than 1 51

Refer to 5-7 Initial Setting Level (LVL [l Zon :

A}
v

page 5-25 for details on how to change the (©)) Less than 1 sl

setting parameters.
(Temperature)

R
®
2
)]
@
[V
g.
=
[V
(=1
o
3
o)
7]
(e}
=,
3
3
[
=1
o
35
=
[0}
3
=
o
(o}

s
e
[e]
s
D

=
[V
>3
Q
[9)]
7
[V
g,
£
[
=4
o
35
o)
7]
[e]
=.
3
3
Q
=4
o
=)
=
(0]
3
=
o
Q.

=
]
3

he)
[0}
=
Q
g
[
£

8

T " (@) Lessthan 1s
Setting 11-seg Setting oY ‘o 7
parameter value = “----- b= q-----=-=--=----------
Measurement | M/ [P Set the cycle in 200 [s] ©) Atleast1s| (D) Atleast3s :l gggfgﬁ“gﬁ““’eme”‘
Value . which to calculate Initial Setting Level Measurement Stop
Calculation the measurement |:] (Operation Stopped)
Cycle values.

3. Press the REF Key in the lower right of the ) o @ ¢ A k
K7TM front for 3 seconds or more, and OO |
register the reference resistance value
again. TN sl REF_ FUNC

ADR x1 x1
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2-8-2 Stabilization Discrimination Method (Power)

I Trends in Power and Resistance Value Graphs: Case 1

® Problem A
The power change rate was not inside the
power stabilization range, but it is likely to go
into the range with the course of time. (For
example, temperature is rising in equipment.)

Power Change Rate

e Countermeasure
It may go into the power stabilization range with
the course of time. Perform registration of
reference resistance value again.

v

Time

Reference Resistance Value
Change Rate

v

Time

g Tool Operating Procedure

1. Display the Preparations (Registration)
Sheet.

2. Click the Start Button to register the
reference resistance value again.

Succeeded in registration of reference
resistance value

Succeeded

Failed in registration of reference

Failed .
resistance value
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@ Configuration with Key Operations

1. Press the REF Key in the lower right of the K7TM front for 3

seconds or more. £

o @ £ A
oo O]

90UR)SISOY 92UBIBOY UBYM Juswisnipy 8-z

pajieq uoneussibay anjep

The main display flashes at high speed at 0.5-s intervals. S9. 50,

Pressing it for another 3 seconds or more will execute the ?i fi
operation command Reference Resistance Value Registration AR x10 _ xi

Start.

2. The monitoring step indicator RDY flashes. i
Since the K7TM automatically judges whether the heater is 2|IRDY/S
operating stably, this state lasts for a while (it takes 35 minutes /] /1N
or more in case of factory default settings). 4 - o> e

|
l
CH
You can check the reference resistance value at
the Adjustment Level (Common). ower
1. Press the Level Key (@) on the Operation S R e S

Level (for less than 1 second) to move to
the Adjustment Level (Common).

o
ja— Lessthan 1S [agjistment Level
peration Leve| |s——) (Common)

X (@)
Refer to 5-4 Adjustment Level (Common) : Less
(LVL R 4 on page 5-13 for details on the I (Power)
Reference Resistance Value setting :
parameter. :

©) 1
Lessthan1s

Adjustment Level

(1aMOd) POYISI UOHBUIILIOSIA UOHEZIIGEIS 2-8-C

(Temperature)
T P Less(%a)n 1s
Setting 11-seg Setting Monitoring N e L . ’
parameter range
Reference |REFR Thisis a Same
Resistance reference range as
Value resistance value | Resistance
registered by the | Value [Q]
operation
command
Reference
Resistance
Value
Registration
Start.
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I Trends in Power and Resistance Value Graphs: Case 2

® Problem A
Even if time passes, the power change rate is
not likely to go into the power stabilization
range.

Power Stabilization Range

e Countermeasures

* Increase the power moving average count.

* If the power moving average count is
already set at High (40 times), increase the
power stabilization range larger than 4 Normal Fluctuation Deviation
fluctuations in the power change rate.

+ After the setting change above, perform
registration of reference resistance value
again.

Power Change Rate

v

Time

Reference Resistance Value
Change Rate

Increasing the power moving average count will
help decrease fluctuations in the power change Time

v

VI rate.

@ On the other hand, much data will be needed for
moving average, so the evaluation time will be
longer.

® How to Increase the Power Moving Average Count

Q Tool Operating Procedure

1. Display the Preparations (Adjustment)
Sheet. Category Parameter name : Setting range
2. Change the setting value of the power :

moving average count from 0: Low to 1:
Middle.

Unit Number (1st)
1

r Limit Value

nt

3. Display the Preparations (Registration)
Sheet.

4. Click the Start Button to register the : : s
reference resistance value again. —

Succeeded in registration of reference
resistance value

Succeeded

Failed in registration of reference

Failed .
resistance value
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@ Configuration with Key Operations

Make settings at the Adjustment Level
(Common).

@)
- Less than 1 [ Agjistment Level
Operation Leve| |s— (Common)

@) 1
Lessthan1s

1. Press the Level Key (@) on the Operation R
2. Change the setting value of the Power E

Level (for less than 1 second) to move to
the Adjustment Level (Common).

A}

90UR)SISOY 92UBIBOY UBYM Juswisnipy 8-z

pajieq uoneussibay anjep

Moving Average Count (R £F) from Lo to

M=
Ly

®) 1
Less than 1's
Adjustment Level
(Temperature)

(
N Lessthan1s ,

Refer to 5-4 Adjustment Level (Common)

(LVL R 4 on page 5-13 for details on how to Bl -
. N
change the setting parameters. &
N
Setting . Setting ()
parameter 11-seg Setting value S
Power Moving yEP | Setthe moving | M 5,-
Average Count average count S
for power. o
(7]
Q
3. Press the REF Key in the lower right of the ) o @ « = k g
= )
K7TM front for 3 seconds or more, and [ OO0 O] 5
. . =}
register the reference resistance value — =
again. REF  FUNC @
g 76 5 43 7s 5 4J 8—
ADR x10 x1 o
T
Qo
S
e

® How to Increase the Power Stabilization Range

; Tool Operating Procedure

1. Display the Preparations (Adjustment)
Sheet. [E—
2. Increase the setting value of the power

stabilization range.
Example: 20.0 [%)] to 30.0 [%]

Unit Number (1t)
1

3. Display the Preparations (Registration)
Sheet.

4. Click the Start Button to register the
reference resistance value again.

Succeeded in registration of reference
resistance value

Succeeded

Failed in registration of reference

Failed .
resistance value
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@ Configuration with Key Operations

Make settings at the Adjustment Level (Power).
Power ON

1. Press the Level Key (@) on the Operation 1

Level twice (for less than 1 second) to move T

@)
- Less than 15 MAgistment Level
Operation Leve| |s—— (Common)

a2

to the Adjustment Level (Power).

2. Increase the setting value of the Power Less(%)n 1 sl

1
1
1
1
I
1
Stabilization Range (P - k). : Adjusiment Lol
1
1
1
1
1
1
1

Example: 20.0 [%)] to 30.0 [%]
Refer to 5-5 Adjustment Level (Power) (LVL

®©) 1
Lessthan 1s
Adjustment Level

—— P

- ©) (Temperature)
o
h 4 on page 5-19 for details on how to \ Less toan 1 s ,
change the setting parameters. ~ te------ooooooeo e
Setting 11-seg Setting Setting

parameter value

Power Pl-k Set the range of 30.0

Stabilization powers that the [%]

Range K7TM judges to be

stabilized.

3. Press the REF Key in the lower right of the ) o @ ¢ = k
K7TM front for 3 seconds or more, and [ = |
register the reference resistance value ——

H 8 2 8 2 REF_ FUNC
again. @ @)
ADR x10 x1
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I Trends in Power and Resistance Value Graphs: Case 3

® Problem A Power Stabilization Range
Even if time passes, the reference resistance
value change rate is not likely to go into the
normal fluctuation deviation.

e Countermeasures

* Increase the resistance value moving
average count.

+ If the resistance value moving average count
is already set at High (40 times), increase
the normal fluctuation deviation larger than
fluctuations in the reference resistance value
change rate.

« After the setting change above, perform
registration of reference resistance value

Power Change Rate
90UR)SISaY 92UdIAJY UBYM Juawysnipy 8-z

pajieq uoneussibay anjep

\ 4

Time

Normal Fluctuation Deviation

Reference Resistance Value
Change Rate

N

&

N

»

)

=5

ﬁ

=

again. > S

Time 2

8

Increasing the resistance value moving average 3.

count will help decrease fluctuations in the §

\ L/ reference resistance value change rate. g'

@ On the other hand, much data will be needed for =

moving average, so the evaluation time will be %

longer. 8

T

S

® How to Increase the Resistance Value Moving Average Count g

Q Tool Operating Procedure

1. Display the Preparations (Adjustment)

Sheet. gory Parameter name Setting range
2. Change the setting value of the resistance =

value moving average count from 0: Low to
1: Middle.

3. Display the Preparations (Registration)
Sheet.

4. Click the Start Button to register the
reference resistance value again.

Succesded

Succeeded in registration of reference
resistance value

Succeeded

Failed in registration of reference

Failed .
resistance value
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@ Configuration with Key Operations

Make settings at the Adjustment Level
(Common).

1. Press the Level Key (@) on the Operation T ‘l’ e *

1 ( ) \

Level (for less than 1 second) to move to I Operati Lessthan 1's Agusmmentlevel |
: . peration Level _> .

the Adjustment Level (Common). | 7y o) .
: Less than 1 sl :

2. Change the setting value of the Resistance ! !
Value Moving Average Count (A EF) from : ©) 1 :
LAl to M d ! Lessthan1s :

i ' emperature 1
Refer to 5-4 Adjustment Level _(Common) ' Less(than 1s )
(LVL R 4 on page 5-13 for details on how to Tmm T mmTTmmmsommsmmsmooom-mm-oot
change the setting parameters.
Setting 11-seg Setting Setting
parameter value
Resistance VER Set the moving | M~
Value Moving average count
Average Count for resistance
value.

3. Press the REF Key in the lower right of the ) o @ ¢ = k
K7TM front for 3 seconds or more, and [ OO 0O
register the reference resistance value = =
again. 8 13 s 13 REF_ FUNC

ADR654><10 65‘;1

® How to Increase the Normal Fluctuation Deviation

Q Tool Operating Procedure

1. Display the Preparations (Adjustment)
S heet Parameter name Setting range
2. Increase the setting value of the normal

fluctuation deviation. ( = —
Example: 1.0 [%] to 3.0 [%]

3. Display the Preparations (Registration)
Sheet.

Click the Start Button to register the
reference resistance value again.

A

RN

Succeeded in registration of reference
resistance value

Succeeded

Failed in registration of reference

Failed .
resistance value
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@ Configuration with Key Operations

Make settings at the Adjustment Level (Common).
Power ON

1. Press the Level Key (@) on the Operation
Level once (for less than 1 second) to move O e .

to the Adjustment Level (Common). - Less than 1S Aqiistment Level
peration Leve| |s—— (Common)

2. Increase the setting value of the Normal Less(t%)n 1 51

1
1
1
1
:
1
Fluctuation Deviation (NFd). : Adjusimert Love
1
1
1
1
1
1
1

90UR)SISOY 92UBIBOY UBYM Juswisnipy 8-z
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Example: 1.0 [%] to 3.0 [%)]

Refer to 5-4 Adjustment Level (Common)

®) 1
Lessthan 1s
Adjustment Level
(Temperature)

- i @
(LVL fiZon page 5-13 for details on how to : = )
change the setting parameters. R

N
- - o)
Setting 11-seg Setting Setting N
parameter value »
Normal NFd Set the range of 3.0 %
Fluctuation resistance values [%] N
Deviation required for the s
K7TM determining %
that the heater z
temperature is 5
stabilized. =S
)
§".
3. Press the REF Key in the lower right of the ) o @ ¢« =~ k =
K7TM front for 3 seconds or more, and OO0 O 3
register the reference resistance value = %
1 8 2 8 2 REF_ FUNC o
again. (@ @) 5
ADR_~ x10 x1 >
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2-8-3 Stabilization Discrimination Method (Temperature)

I Trends in Temperature and Resistance Value Graphs: Case 1

® Problem A
Temperature is still rising in the heater, so it
has not gone into the temperature
stabilization range.

Temperature

e Countermeasure
In order to retry registration of reference
resistance value, execute the operation
command Reference Resistance Value
Registration Start.

Time

Reference Resistance Value
Change Rate

v

Time

Q Tool Operating Procedure

1. Display the Preparations (Registration)
Sheet.

2. Click the Start Button to register the

reference resistance value again.
Refer to (5) Preparations (Registration) on

page 2-24 for details.

Ret

Q
EEEEEEERIS

@ Configuration with Key Operations

1. Press the REF Key in the lower right of the K7TM front for 3
seconds or more.

The main display flashes at high speed at 0.5-s intervals.
Pressing it for another 3 seconds or more will execute the
operation command Reference Resistance Value Registration

Start.

2. The monitoring step indicator RDY flashes. 7
Since the K7TM automatically judges whether the heater is 2 JRDY/ S
operating stably, this state lasts for a while (it takes 35 minutes /] /1N
or more in case of factory default settings). A - o e e

|
|
CH
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»
(=]
>
&
c
(7]
. 3
You can check the reference resistance value at ®
- :
the Adjustment Level (Common). =
=
1. Press the Level Key (@) on the Operation e ©) \ ncfg
1
Level (for less than 1 second) to move to : , Lessthan 1 gusimentlove] +  © &
. X Operation Leve| |s— (Common) AT
the Adjustment Level (Common). . @) 83
! Less than 1 sl : @3
Refer to 5-4 Adjustment Level (Common) : Adjustment Level | ! ﬁ;
. 1 =3
(LVL A 4 on page 5-13 for details on how to : = {Power) Y
. o —
check the Reference Resistance Value | Less than 1 sl "
. 1 n —_
setting parameter. ! = Aoy | §§
o
- — ! Lessthan 1s !
\ ’
Setting 11-seg Setting Monitoring N e e e e e e e e e m e ———
parameter range
Reference |REFR Thisis a Same
Resistance reference range as
Value resistance Resistance
value Value [Q]

registered by
the operation
command
Reference
Resistance
Value
Registration
Start.

I Trends in Temperature and Resistance Value Graphs: Case 2

® Problem A
Even if time passes, the temperature is not
likely to go into the temperature stabilization
range.

(eunjesaduwal) POUleI UOHEUILILIOSIC UONBZIIGEIS £-8-C

Temperature

e Countermeasures
* Increase the temperature stabilization
range larger than fluctuations in the
temperature.
+ After the setting change above, perform
registration of reference resistance value
again.

v

Time

Reference Resistance Value
Change Rate

v

Time
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Q Tool Operating Procedure

1. Display the Preparations (Adjustment)

Sheet.
2. Increase the setting value of the

temperature stabilization range. : i Ve

Example: 10 [°C/°F] to 20 [°C/°F]

3. Display the Preparations (Registration)
Sheet.
Click the Start Button to register the

reference resistance value again.
Refer to (5) Preparations (Registration) on

page 2-24 for details.

Re

-]
]
L ]
-
-
-
-
]

A

@ Configuration with Key Operations

Increase the setting value of the temperature
stabilization range.
Example: 10 [°C/°F] to 20 [°C/°F]

1. Press the Level Key (@) on the Operation
Level three times (for less than 1 second) to
move to the Adjustment Level |
(Temperature). .- -\,

Refer to 5-6 Adjustment Level (=

Operation Level _>L655 fhanls
(Temperature) (LVL L 7 on page 5-22 for (Gommon)

details on how to change the setting Less(@n 1 sl

1
1
1
1
1
1
1
parameters. ! Adjustment Level
X (Power)
1
1
1
1
1
1

- - (@)
settlng 11_seg Settlng settlng Less thanl 1 Sl
parameter value Adjustment Level
T n T Setth 20 ( (Temperature)
emperature - [$) e
Stabilization temperature [°C/I°F] S emmmeee e a - L_efs_trlaf _1 S ... ’
Range stabilization range
that the K7TM
judged to be
stabilized.
2. Press the REF Key in the lower right of the ) o o « . L
K7TM front for 3 seconds or more, and e e
. ; ’ OO OO
register the reference resistance value { |
again. REF_ FUNC
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2 Procedures

I Trends in Temperature and Resistance Value Graphs: Case 3

® Problem A
Even if time passes, the reference
resistance value change rate is not likely to
go into the normal fluctuation deviation.

Temperature Stabilization Range

-~ Temperature
Set Point

Temperature

e Countermeasures

* Increase the resistance value moving
average count. >

+ If the resistance value moving average
count is already set at High (40 times),
increase the normal fluctuation deviation
larger than fluctuations in the reference
resistance value change rate.

« After the setting change above, perform
registration of reference resistance value
again.

Normal Fluctuation Deviation

Reference Resistance Value
Change Rate

»
»

Time

Increasing the resistance value moving average

count will help decrease fluctuations in the

reference resistance value change rate.

@ On the other hand, much data will be needed for
moving average, so the evaluation time will be
longer.

-
~

® How to Increase the Resistance Value Moving Average Count

Q Tool Operating Procedure

1. Display the Preparations (Adjustment)
Sheet.

2. Change the setting value of the Resistance
Value Moving Average Count from 0: Low to
1: Middle. :

Parameter name Setting range

unt

3. Display the Preparations (Registration)
Sheet.

4. Click the Start Button to register the
reference resistance value again.

Succesded

Succeeded in registration of reference
resistance value

Succeeded

Failed in registration of reference

Failed .
resistance value
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2 Procedures

@ Configuration with Key Operations

Make settings at the Adjustment Level
(Common).

1. Press the Level Key (@) on the Operation cTTTTT 1 """" ® N
Level (for less than 1 second) to move to

2.

the Adjustment Level (Common).

Change the setting value of the Resistance
Value Moving Average Count (A EF) from

Lo toMid.

Refer to 5-4 Adjustment Level (Common)

- Less than 1's M Agustment Level
Operation Leve| |s—— (Common)

a2

1

1

I

: @)

. Lessthan1s

! Adjustment Level
: (Power)
. ©) 1
1 Lessthan 1s

1

1

1

1

Adjustment Level
(Temperature)
@)

—— P

) . Lessthan1s ,
(LVL R 7 on page 5-13 for details on how to il
change the setting parameters.
Setting 11-seg Setting Setting
parameter value
Resistance VER Set the moving | M_
Value Moving average count
Average Count for resistance
value.
Press the REF Key in the lower right of the ) o @ ¢ = k
K7TM front for 3 seconds or more, and { 9 |
register the reference resistance value ——
again. 55 32
ADR x10 x1

® How to Increase the Normal Fluctuation Deviation

; Tool Operating Procedure

1.
2.

Display the Preparations (Adjustment)

Sheet.

Increase the setting value of the normal

fluctuation deviation.
Example: 1.0 [%] to 3.0 [%]

Display the Preparations (Registration)

Sheet.

Click the Start Button to register the

reference resistance value again.

Parameter name

Setting range

Succeeded

Succeeded in registration of reference
resistance value

Failed

Failed in registration of reference
resistance value
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2 Procedures

@ Configuration with Key Operations

Make settings at the Adjustment Level (Common).
Power ON

1. Press the Level Key (@) on the Operation
Level once (for less than 1 second) to move O e .

to the Adjustment Level (Common). - Less than 1S Aqiistment Level
peration Leve| |s—— (Common)

2. Increase the setting value of the Normal Less(t%)n 1 51

1
1
1
1
:
1
Fluctuation Deviation (NFd). : Adjusimert Love
1
1
1
1
1
1
1

90UR)SISOY 92UBIBOY UBYM Juswisnipy 8-z

pajieq uoneussibay anjep

Example: 1.0 [%] to 3.0 [%)]

Refer to 5-4 Adjustment Level (Common)

®) 1
Lessthan 1s
Adjustment Level
(Temperature)

- i @
(LVL R Z0on page 5-13 for details on how to \ = )
change the setting parameters. B e

N
- = &
Setting 11-seg Setting Setting &
parameter value »
Normal NFd Set the range of 3.0 %
Fluctuation resistance values [%] g'
Deviation required for the 5
K7TM determining %
that the heater @
temperature is 5
stabilized. =
[V
§".
3. Press the REF Key in the lower right of the ) o @ ¢ = k =
K7TM front for 3 seconds or more, and (OO0 O] 3
register the reference resistance value — ;
H 8 2 8 2 REF_ FUNC (0]
again. ©): 1@y 3
ADR ° x10  ° x1 8
3]
g
ch
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2 Procedures

2-8-4 How to Predict Early That Registration Fails (Optional)

The K7TM retries an evaluation of the reference resistance value until it fails 5 times. If you start
adjusting the setting values after all of the five retries failed, the total time required for registration,
including adjustment, will be longer. (In case of initial settings, it will take about 1.7 hours if the five
retries failed.)

If you can predict early that registration of reference resistance value fails without waiting for five
failures, it may be possible to cancel the registration and adjust the setting parameters at an early
stage, shortening the total time it takes to register the reference resistance value.

. |, This procedure is optional. It is not always required.
@ To perform this procedure, it is necessary to render in real time the K7TM monitored values in graph form. You are
%  recommended to use the K7TM Configuration Tool.

The following describes how to predict early that registration fails taking, as an example, the graph
used in Trends in Power and Resistance Value Graphs: Case 2 under 2-8-2 Stabilization Discrimination
Method (Power).

The graph in the right figure shows that the A 1st ond 3rd ath 5th

registration of reference resistance value has ® H

failed because the power change rate did not go % E

into the power stabilization range 5 times. g :‘ .

For the 3rd and subsequent times, 1st and 2nd o . E
waveforms are repeated. Therefore, if canceling § “\i

the registration when the power change rate goes

out of the power stabilization range on the 3rd try, Time >

you can shorten the time it takes until 4th and 5th At this stage, you can predict that it is not likely
retries fail. to go into the power stabilization range.

Heater Condition Monitoring Device User’s Manual (N227)



Q Tool Operating Procedure

1.

2.

Start registration of reference resistance
value, according to the procedure (5-2)
Setting of Registration Targets and
Execution of Registration.

After the registration starts, open the _1
Sheet*1 of the K7TM Configuration Tool.
The graph of the power change rate under
evaluation is refreshed in real time.

Cancel the registration if the power change
rate is not likely to go into the power
stabilization range.

To cancel the registration, open the
Preparations (Registration) Sheet, and
click the Cancel All Button.

Make suitable corrections, according to the
procedure Trends in Power and Resistance
Value Graphs: Case 2 under 2-8-2
Stabilization Discrimination Method
(Power).

2 Procedures

*1. The _1 Sheet corresponds to the Unit Number (1st). Similarly, the sheets correspond up to the Unit Number
(8th).

So far, the description has taken Trends in Power and Resistance Value Graphs: Case 2 under 2-8-2
Stabilization Discrimination Method (Power) as an example. For the other cases, perform the same pro-
cedure seeing 2-8-1 to 2-8-3.
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2 Procedures
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Installation and Wiring
]

This section describes the installation and wiring of the K7TM and special CTs.

Be sure to read and understand Precautions for Safe Use on page 7 before installing

and wiring.

3-1 DIMensions ..........c.ciiiiiiiiiii it
3-2 Installation .............. .. ... i
3-3 How to Connect to the Push-In Plus Terminal Blocks
3-4 HOWIiring ......coiiiiiiiii it iie e innannnnnns
3-5 Connections of Heaters with External Devices
3-6 Wiring the CommunicationsCables . ................
3-7 Setting the UnitNumber ..........................
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3 Installation and Wiring

3-1 Dimensions

| k7w

45 86 )

(1.9)

—(

COMM1|[COMM2]

|

ch EZLELEEEA®

o o o

REF FUNC

O
—”mm_ %%

I Special CT (Current Transformer)

(Unit: mm)

€

K6CM-CICB005-C K6CM-CICB025-C
K6CM-CICBO005 K6CM-CICB025
=== = = I ]
] = Ll 22.9
%':; %33 39 éfmi:; | 289
=r ] T oo
inside diameters
10 — 25.5 — % o 10, s
_ .3 ‘ )
253 * , ‘ ] 7.4& i 7 95
] ot ik e |
I 7% 41.3 5.6 RE 28 R7.5
7.5
= WSalElS \ s ol =
40
405
(Unit: mm)

3-2 Heater Condition Monitoring Device User’s Manual (N227)



3 Installation and Wiring

K6CM-CICB100-C K6CM-CICB200-C
K6CM-CICB100 K6CM-CICB200
T
204 44.9
ll l 374 55.9
éﬂ[ CT through-hole
inside diameters —— CT through-hole

inside diameters

k—305 — 3 <16 =l

p . } ‘ 11 ,R8 L 35.5— 24+ R10

I 1 14.5 =T 16 ‘ kN
" i
e s L
A5 w G e, A .
14.2 = n=) 75.7 2
H- - rH —ﬁ—— %
o o ] =
52.5

w

K6CM-CICB400-C
K6CM-CICB400
K6CM-CICB600

1 1L e2s
H B
] CT through-hole
= inside diameters
7
- 35.5 —f 3 R18.5
[ﬁfﬁ(i i

35.5

1
=iy | | 925 R13

—— 54

(Unit: mm)
CT-supplied cable

Product side CT side

Shrink tube

* The "-C" at the end of the special CTs refer to the models
compliant with UL certification. Models without “-C” can be
used if UL certification is not required. The ratings and
specifications are common to all of them.

» To comply with UL certification for the special CT, refer to
Conformance to Safety Standards on page 10.

-
~

<)

29m

-
~

The CT input terminals can be connected in either direction of
the special CT regardless of polarity.

©)

Note: The CT-supplied cable is attached to the CT.
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3 Installation and Wiring

3-2 Installation

I Mounting to DIN Track

* Pull down the DIN Track mounting hook on
the bottom of the K7TM.

« Next, hook the upper hook onto the DIN ——
Track and push in the Unit. E

+ Finally, raise the DIN Track mounting hook , 5 E;
that was pulled down and fix the Unit to the ek
DIN Track.

® Installation Orientation Uprigt nstalaon
Install and use the K7TM with upright rection

installation direction.

H
— \:| ~

Sooo

ECE

I Installation of End Plates
* Install End Plates on the right and left sides of the K7TM. Py
Install an End Plate on each end of the K7TM. ——

el

o/
End Plate End Plate

® Recommended DIN Track

Model Specifications Manufacturer

PFP-100N 1,000 mm long x 35 mm wide x 7.3 mm high | OMRON
PFP-50N 500 mm long x 35 mm wide x 7.3 mm high | OMRON
® Recommended End Plates
Model Specifications Manufacturer
PFP-M For PFP-100N/PFP-50N OMRON
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3 Installation and Wiring

I Removing from the DIN Track

 Pull out the DIN Track mounting hook with a flat-blade
screwdriver and lift the Unit from the bottom to remove it.

» The K7TM can be easily installed and removed if the

distance to other devices is 30 mm above.
30 mm above

uolejjesuj g-¢
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3 Installation and Wiring

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

I Part Names

<Upper side>
=1

Terminal (insertion)
hole

— \\/"”"ﬂi
|UO‘J&"G\{\ Release hole

<Lower side>

ﬁﬁvg/]‘? Release hole

|[LD/1/<.E| Terminal (insertion)

hole
!ﬁ. —

L

Name

Function

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 you insert stranded wires.

I Connecting Wires with Ferrules and Solid Wires

Insert the ferrule or solid wire straight into the
terminal block until the end touches the terminal
block.

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
product insulation distance will still be satisfied.

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

<Upper side>
Terminal (insertion)

g hole
Ferrule

NOEL

!

haL®

Release hole

&

<Lower side>
Release hole

|
il ?

AR

=

Ferrule

Terminal (insertion)
hole

® Hold a flat-blade screwdriver at an angle and
insert it into the release hole. The angle should
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.

\ s

® Insert the wire straight into the terminal block
until the end touches the terminal block.

<Upper side>

Flat-blade screwdriver

10°to 15°

Flat-blade
screwdriver

=

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

Heater Condition Monitoring

<Lower side>
Flat-blade screwdriver

Flat-blade
screwdriver

10° to 15°

Device User’s Manual (N227)



3 Installation and Wiring

I Checking Connections

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 that the stranded wire does not
bend or touch the adjacent terminal.

I Removing Wires from the Push-In Plus Terminal Blocks

s)20|g [eulwlId)] SNnid Ul-ysnd ayj} 0} }98Uu0y) 0} MOH €-€

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.

Flat-blade screwdriver

e Hold a flat-blade screwdriver at an angle and
insert it into the release hole. The angle should
be between 10° and 15°.

Flat-blade screwdriver

If the flat-blade screwdriver is inserted correctly, 10° to 15°
you will feel the spring in the release hole. Flat-blade Flat-blade
screwdriver screwdriver
® Remove the wire. 10° to 15°

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

] Push-in Plus Terminal Blocks Specifications

® Specifications

Item Specifications
Push-in compatible with 1-pole 2-terminal crossover wiring
Construction Front-in and front-release
Hands-free
Applicable wires Ferrules, solid wires, and stranded wires
Applicable wire size 0.25 mm? to 1.5 mm?2 (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 mm or 10 mm
Current capacity 10 A (per pole)
Number of insertions 50 times
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3

Installation and Wiring

® Recommended Ferrules

Applicable wire Ferrule, Stripping Recommended ferrules
Conductor | length (mm)
(mm?) AWG length (ferrules Manufactured by | Manufactured by | Manufactured by
(mm) used) Phoenix Contact Weidmuller Wago

8 10 Al 0,25-8 H0.25/12 FE-0.25-8N-YE
0.25 24

10 12 Al 0,25-10 - -

8 10 Al 0,34-8 H0.34/12 FE-0.34-8N-TQ
0.34 22

10 12 Al 0,34-10 - -

8 10 Al 0,5-8 H0.5/14 FE-0.5-8N-WH
0.5 20

10 12 Al 0,5-10 H0.5/16 FE-0.5-10N-WH

8 10 Al 0,75-8 H0.75/14 FE-0.75-8N-GY
0.75 18

10 12 Al 0,75-10 H0.75/16 FE-0.75-10N-GY

8 10 Al 1-8 H1.0/14 FE-1.0-8N-RD
1/1.25 18/17

10 12 Al 1-10 H1.0/16 FE-1.0-10N-RD

8 10 Al 1,5-8 H1.5/14 FE-1.5-8N-BK
1.2511.5 |17/16

10 12 Al 1,5-10 H1.5/16 FE-1.5-10N-BK

CRIMPFOX6 PZ6 roto Variocrimp4

Recommended crimp tool

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.

1.9 mm max.
® Recommended Flat-blade Screwdrivers
Model Manufacturer Side
ESD 0,40%2,5 Wera
SZS 0,4x2,5

SZF 0-0,4x2,5"

Phoenix Contact

e

0.4 mm

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

SDI 0.4x2.5x75 Weidmuller

* You can purchase the SZF 0-0,4x2,5 flat-blade screwdriver made by PHOENIX CONTACT
with OMRON model XW4Z-00B.

/@10 mm
/MZ/.G mm max

Front

2.5 mm dia.

2.5mm
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3-4 1/0O Wiring

3 Installation and Wiring

Operation power supply

CH1 voltage input

CH1 CT input

o @

L A

oo o

s

901 904
8 2 8 2
654 654
ADR__ X0 ___x1]

REF  FUNC

Alarm output

—134 —14—),

CH2 voltage input

—17— —187],

A1t

A1t
—155 —16—|

Output at Error

CH2 CT input

—1997 =204

I Operation Power Supply Terminals

The operation power supply terminals are the number 1 and 2 terminals.
There is no polarity even in the 24 VV DC specifications.

I Voltage Input Terminals

There are two channels of voltage input
terminals.

e CH1 voltage input: Number 7 and 8
terminals

e CH2 voltage input: Number 17 and 18
terminals

* The recommend external fuse is Class CC, Class J, or
Class T with a rated current of 7 A or less.

Heater Condition Monitoring Device User’s Manual (N227)

Voltage input terminal  K7TM

AAA

VVv

Heater

AAA

Voltage

circuit

VVv

|
|
S | measurement I
|
|

CH1 voltage input

CH2 voltage input
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3 Installation and Wiring

I CT Input Terminals

There are two channels of CT input terminals. CTinput terminal ~ K7TM
: : e !
® CH1 CT input: Number 9 and 10 terminals ' |
Heater O !
. . CT t |
e CH2 CT input: Number 19 and 20 terminals ! 3 | measurement |
CcT* fl\ circuit I
* H \Tj I
Always use special CTs. . '
Refer to Special CT (Current Transformer) on page 3-2 for o I
details.
9 10 CH1 CT input
19 20 CH2 CT input

\ s

@ The CT input terminals can be connected in either direction of the special CT regardless of polarity.

I Transistor Output Terminals

There are two transistor output terminals. K7TM
P
_ , i To the !
e Alarm output: Number 13 and 14 terminals . microcomputer !
. |
Output an alarm when a load error is detected. Functional’

A insulation

|

i

e Qutput at Error: Number 15 and 16 terminals :
Output an alarm when an error occurs in the i
K7TM. |

|

P A

13 14 Alarm output
15 16 Output at Error
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3 Installation and Wiring

3-5 Connections of Heaters with External
Devices

These are connection diagrams of heaters, which are measurement targets, and external devices,
which are required for basic measurement operation.

I For Single-Phase Heater (Independent)

S99IA9(] [BUIB)XT YJIM SI9JEOH JO SUOIJIBUUOD G-C

® The voltage is input to the K7TM from both ends Host system
(PLC etc.)
of a heater. SSR/Power
e The current is input to the K7TM via the CT that controller
connects to the line through which the current of - 3
a heater runs. mé
o == CT input
N = AW
e |
8 <s== Voltage input
I For Single-Phase Heaters (Multiple)
® Condition Monitoring for Each Heater
Connect a CT to each line through which the Host system
current of a single heater runs. (PLC etc,) l_ SSRIPower
> Heater
5
<
g .
g = CH1 CT input
© =Eo=] CH2 CT input ]
é? [—] CH1 voltage input
& 5@:’@‘ —®
® 0] oo | CH2 voltage input
= H = CT input
Ef’ffm Voltage input
Il/l Precautions for Correct Use
* If it is not possible to clamp any CT to the wire through Example in which the Unit
which the current of a single heater runs because the cannot be used: Endlosure
heaters are covered with an enclosure, the Unit cannot
identify which heaters are deteriorating. N -%
* The K7TM cannot be used if the wire through which the Example in which the Unit
current of a single heater runs exceeds the operating cannot be used: 60"(;3“ more
temperature range (-20 to 60°C) of the special CT. 3
p ge ( ) p l—m—L
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3 Installation and Wiring

® Condition Monitoring for Multiple Heaters Connected in Parallel
Connect a CT to the resultant current line of Host system

. . PLC etc.
multiple heaters. In this case, you can (PLC etc.) SSR/Power
measure the resultant resistance of the
heaters. — D Heater
S
0%
%jg ===] CT input
I
£ i~~~ e
8 === Voltage input

|-_l7| Precautions for Correct Use

When multiple heaters are connected in parallel, the K7TM cannot identify which heaters are
deteriorating.

If you need to identify the deteriorating heaters, attach a special CT for each heater to monitor
their conditions.

I For Three-Phase Heaters (Heaters Connected in Delta Form)

Connect the voltage inputs and Host system
current inputs of the K7TM to the (PLC etc.) —

Heater SSR/Power X
places where the phase voltage controller
and phase current of each heater

[}
can be measured. S o) SSR/Power
5 __, CH1CTinput [~ L controller |
The power supply for loads can 5! == CH2CTinput SSR/Pawer
L CH1 voltage input | controller |
be used in either form: star 5 | ~Cade by
connection or delta connection. 8 [20]oo] CH2 voltage input
. [hq
If multiple heaters are connected =
in parallel to each phase, select a S———— CT input
wiring pattern of the K7TM as D
. . . Sl | Voltage input
described in Section 1.6.2. © o] o | YORA98 NPY
SIS
| l/| Precautions for Correct Use
« If it is not possible to clamp any CT to the wire through Example in which the Unit
cannot be used: Enclosure

which the current of a single heater runs because the
heaters are covered with an enclosure, the Unit cannot

identify which heaters are deteriorating. f E

* The K7TM cannot be used if the wire through which the Example in which the Unit
current of a single heater runs exceeds the operating cannot be used: 60°C or more

temperature range (-20 to 60°C) of the special CT. E
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3 Installation and Wiring

I For Three-Phase Heaters (Heaters Connected in Star Form)

Connect the voltage inputs and Host system

current inputs of the K7TM to the (PLC etc)) Heater B
places where the phase voltage controller

and phase current of each heater

CH1 voltage input
|

EET;Z’ CH?2 voltage input
SESEE

delta connection.

S99IA9(] [BUIB)XT YJIM SI9JEOH JO SUOIJIBUUOD G-C

can be measured. g SSRPower
T | b di ] i controller [T°®
e power su can be used in S )
. p pply . 2 .y CH1 CT input ﬂ SSR/Power
either form: star connection or § £5=| CH2 CT input controller
19
e
5
(2]
o

w

CT input

[ST=1=Y=}

[®0]oo Voltage input

El Precautions for Correct Use

The K7TM cannot be used for such equipment as prevents  Example in which the Unit
cannot be used:

any voltage terminal from being connected to the neutral Enclosure

point of three-phase heaters because the heaters are 4

covered with an enclosure. | Neutral
Heatii;// point
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3 Installation and Wiring

3-6 Wiring the Communications Cables

When you use the communications function, wire communications cables.

The K7TM has two lines of [AIaATS N aTas aya)
communications ports: RS-485 communications 1 terminals ———— | ' 1 = = 2 \
. . . (for host system) i
communications 1 terminals (for RS-485 communications 2 terminals )
host system) and (for K7TM Configuration Tool or loT gateway) |\
communications 2 terminals (for
K7TM Configuration Tool or loT
gateway). Install wiring according

to your system configuration.

P

I

® Connection with Host System

For communications between the PLC or other host system and the K7TM, use the number 3 and 4
(communications 1 terminals) of the Push-In Plus terminal block.

Connect (+) to the number 3 Host system (PLC etc.)
terminal and (-) to the number 4

. Terminating resistance Terminating resistance
terminal on the K7TM. 1200, 12 W ® 0 \ 120 Q, 172 W
Crossover wiring is available as i AH 1
this is a Push-In Plus terminal NN
block. 3 4 3 4 3 4

(+) ) (+) Q) (+) )
The connection configuration of ™ o m—
Master:Slave is 1:1 or 1:N.
. 500 m max.*

In the case of the 1:N connection Up to 32 Units (including the host system)

configuration, you can connect up
to 32 Units including the host system that is the master.
The total cable length is 500 m max.*

* If the maximum baud rate is 230.4 kbps, it is 200 m max.

Install a terminating resistance of 120 Q, 1/2 W on both ends of the transmission path of RS-485
including the host system.

Use twisted-pair cables (AWG 24 to AWG 16).
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3 Installation and Wiring

® Connection with K7TM Configuration Tool

Whether the stabilization discrimination method is Power or Temperature, the cables are used for
making an initial setting of the K7TM with the K7TM Configuration Tool.

Use the number 5 and 6 (communications 2 terminals) of the Push-In Plus terminal block.

Connect (+) to the number 5 Computer |
terminal and (') to the number 6 Communications converter USB “‘
terminal on the K7TM. RS-485 < USB

iri i i Terminating resistance Terminating resistance
Cros.sover wiring is avallat?le as 1500 W “ ' 0 e W
this is a Push-In Plus terminal , A
block. L
The connection configuration of 5 6 5 6 5 6

: 9 @0 ® 0 @0
Master:Slave is 1:1 or 1:N. In the
. K7TM K7TM K7TM
case of the 1:N connection
. . 500 m max.*

Conﬂguratlon’ youcan connect up Up to 32 Units (including the host system)

to 32 Units including the host

system that is the master.

The total cable length is 500 m max.*

* If the maximum baud rate is 230.4 kbps, it is 200 m max.

Install a terminating resistance of 120 Q, 1/2 W on both ends of the transmission path of RS-485

including the communications converter.
Use twisted-pair cables (AWG 24 to AWG 16).
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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
K7TM. ) cq @ ¢ a |
O |

REF  FUNC

You can set a number from 01 to 99.

Make the setting when the power is OFF. The setting will be reflected
after you cycle the power supply. The unit number is common to both
the communications 1 terminals and communications 2 terminals.

991 991
HOO)
7 3 7 3
654 654
ADR x10 x1

Up to one master host system and 31 slave K7TM Units can be
connected on the same communications line. The unit number is
used to distinguish between slaves.

Ay
@ Use 01 to 99 as the unit number. Slave address 00 will be broadcast in the Modbus RTU protocol.

The master executes a command by specifying
the unit number in the communications command.

Master

Therefore, the slaves connected on the same 4/
communications line must not have duplicate unit No. 01 No. 02 No. 02 E)O,Toﬁg“d
numbers.

If the unit number is duplicated, there will be a Response Vastor
clash between the responses from multiple from No. 2

slaves, which will result in a communications /Ecarect
error. No. 01 No. 02 No. 02
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]

This section describes the function list, stabilization discrimination methods, alarm
functions, and measurement-related functions of the K7TM.

4-1 FUunCtions ...... ... ... ittt i sa e e et 4-2
4-2 MeasurementValues .......... ...ttt 4-4
4-3 Measuring Changes over the YearsinHeater ....................... 4-6
4-3-1 Measurement Principles . ... ... ... . 4-6
4-3-2 Function to Detect Heater Deterioration . . ........................... 4-6
4-3-3 Measurement Operation of KTTM . ...... ... .. ... .. ... .. ... ... 4-7
4-3-4 Measurement Operation of K7TM in Operation ....................... 4-8
4-3-5 Conditions for Moving from Waiting for Stabilization to Stabilized ......... 4-9
4-3-6 Conditions for Moving from Stabilized to Waiting for Stabilization ......... 4-11
4-3-7 Timing Charts . . ... . 4-13
N - T 1 1 4-18
4-4-1 Types of Alarm Notification Methods . ............ ... ... ... ....... 4-18
4-4-2 Polarity of Transistor Output When Alarm Occurs .................... 4-19
4-4-3 Releasingthe Alarm Latch . .......... ... ... . . ... . . . . . . 4-20
4-4-4 Heater Deterioration Alarm . ... ... .. ... ... . .. 4-20
4-4-5 Last Resistance Value Change Rate Alarm ......... ... ... ... ...... 4-21
4-4-6 Heater Burnout Alarm . . .. ... ... . 4-24
4-5 MeasurementError ........... ... .. i i 4-26
4-5-1 Types of Notification of MeasurementErrors ........................ 4-27
4-5-2 Actions for Measurement Errors ... ... . . 4-27
4-6 LoggingFunction . ............. .. i e 4-30
4-6-1 Function and Application . ......... ... .. ... . ... 4-30
4-7 RUNNing Time . ... .. ettt et nae e annns 4-32
4-8 Self-diagnosis Error . ...t e 4-33
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4 Function

4-1

Functions

The main functions of the K7TM are given in the following table.

Function name Description Reference
Measurement Current Value | The current effective value [A] of a heater is displayed. 4-2
Value Monitoring  ['voltage Value | The voltage effective value [V] of a heater is displayed. Measurement
- - — Val
Resistance The resistance value [Q] of a heater is displayed. alues
Value
Reference A change rate [%] of Reference Resistance Value is
Resistance displayed.
Value Change
Rate
Last This is a rate of change between present resistance
Resistance values (with moving average processing*1) and past
Value Change | resistance values (with moving average processing*1).
Rate The value can only be checked via communications.
*1: The moving average count is 10 times by default.
Power The apparent power [kVA] of a heater is displayed.
Temperature The temperature written from the host system is
displayed.
Heater Stabilization This is a method in which to judge whether a heater is 4-3 Measuring
Change-Over-the | Discrimination | deteriorated while canceling the influence of temperature | Changes over
-Years Method characteristics of the heater by means of the power the Years in
Measurement (Power) calculated by the K7TM. Heater
Stabilization This is a method in which to judge whether a heater is
Discrimination | deteriorated while canceling the influence of temperature
Method characteristics of the heater on the basis of the heater
(Temperature) | temperature data that the K7TM received from the host
system.
Alarm Heater This is an alarm that detects heater deterioration. 4-4 Alarm
Deterioration The alarm will turn ON if the reference resistance value
Alarm change rate exceeds the alarm value. Two levels of alarm
values can be set.
Last This is an alarm that detects a rapid increase in the
Resistance resistance value.
Value Change
Rate
Alarm

Heater Burnout
Alarm

This is an alarm that detects heater burnout.

Alarm Polarity

This is a function to reverse an alarm output.

Alarm Output
Level

This is a function to set a level at which an alarm is output.

You can select a warning level or a critical level for the
level at which an alarm is output.

4-4-2 Polarity
of Transistor

Output When
Alarm Occurs
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4 Function

Function name Description Reference
Measurement Resistance This is a function to notify you that the resistance value 4-5
Error Value has exceeded the display range. Measurement
Out-of-Range Error
Error
Voltage Value | This is a function to notify you that the voltage value has
Out-of-Range | exceeded the display range.
Error
Current Value | This is a function to notify you that the current value has
Out-of-Range | exceeded the display range.
Error
Temperature This is a function to notify you that temperature data is no
Data longer written from the host system. 'S
Not-refreshed .
Error S
2]
Not-stabilized This is a function to notify you that the stabilized state was 5
Error not brought about for a certain period of time or longer. @
A/D Error This is a function to notify you that an error has occurred
in the A/D converter inside the K7TM.
Logging Log Data This is a function to keep a log of the past 30 4-6 Logging
measurement values. Function
Running Time - This is a function to inform you of when to replace the 4-7 Running
K7TM. Time
Self-diagnosis - This is an error that causes the K7TM to be unable to 4-8
Error perform the functions that it was primarily meant to Self-diagnosis
perform. The output is shared with measurement errors. Error
Communications | Monitoring Reads monitored values such as measurement values. Section 6
Setting Can read or write setting values such as alarm values. Rem.ote.
Status Displays the status. Monitoring
Operation Executes operation commands with key operations.
Command
Heater Condition Monitoring Device User’s Manual (N227) 4-3
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4-2 Measurement Values

In order to determine how a heater is deteriorated, the K7TM calculates the resistance value of the
heater as a measurement value.
The voltage value and current value that are measured in that process can also be checked as
measurement values.

The measurement values that the K7TM handles are given in the following table.

Measurement Description Monitoring range
value
Reference The resistance value change rate is calculated on the basis of | -100.0% to 999.9%

Resistance Value
Change Rate

the Reference Resistance Value.

It is refreshed for each Measurement Value Calculation Cycle.

Reference
Resistance Value =
Change Rate

Resistance Value

x 100-100 (%)
Reference
Resistance Value

This is a measurement value by which to determine a heater
deterioration alarm.

Resistance Value

This is a resistance value of the heater.

It is refreshed for each Measurement Value Calculation Cycle.

Moving average processing is applied according to the setting
of Resistance Value Moving Average Count before
refreshment.

0.000 to0 9.999 O
10.00 to0 99.99 Q
100.0 t0 999.9 Q

Voltage Value

This is a voltage value applied to the heater.

It is refreshed for each Measurement Value Calculation Cycle.

This is a measurement value by which to determine a heater
burnout alarm.

120 [V] range, 0.0 to 132.0
240 [V] range, 0.0 to 264.0
480 [V] range, 0.0 to 528.0
600 [V] range, 0.0 to 660.0

Current Value

This is a current value applied to the heater.

It is refreshed for each Measurement Value Calculation Cycle.

This is a measurement value by which to determine a heater
burnout alarm.

5 [A] range, 0.00 to 5.50
25 [A] range, 0.0 to 27.5
100 [A] range, 0.0 to 110.0
200 [A] range, 0.0 to 220.0
400 [A] range, 0.0 to 440.0
600 [A] range, 0.0 to 650.0

Last Resistance
Value

Change Rate
(Communications

This is a resistance value change rate based on the resistance
value before Resistance Value Moving Average Count x
Measurement Value Calculation Cycle. The value can only be
checked via communications. It is refreshed for each

-100.0% to 200.0%

only) Measurement Value Calculation Cycle.
This is a measurement value by which to determine a last
resistance value change rate alarm.
Power This is an apparent power of the heater. 0.0 to 429.0 kVA

It is refreshed for each Measurement Value Calculation Cycle.
Moving average processing is applied according to the setting
of Power Moving Average Count before refreshment.

This measurement value is used for determining stabilization
in the stabilization discrimination method (power).

Heater Condition Monitoring Device User’s Manual (N227)
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Measurement Description Monitoring range
value
Temperature This is a temperature used as a reference for checking the -1,999 to 9,999°C/°F

heater for stability. It is refreshed by the value written from the
host system to the K7TM. It is used when you select
Temperature for the Stabilization Discrimination Method on the
Initial Setting Level.

These measurement values are parameters of the operation level. Refer to 5-7 Levels on page 5-2 for details.

VL7 The measurement values to be displayed on the operation level can be scrolled automatically at intervals of 5 seconds.
@ Refer to 5-3-3 Measurement Value Display Automatic Scroll on page 5-9 for details.

sonjep Juswainses|y Z-v
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4 Function

4-3 Measuring Changes over the Years in

Heater

4-3-1 Measurement Principles
As a heater deteriorates more, the
resistance value of the heater gradually
becomes larger.

If only these changes in the resistance value
due to deterioration can be measured, a
change over the years in the heater can be
detected. However, the resistance value is
changed mainly by two factors.

(1) Changes in the resistance value due to a
temperature rise in the heater itself

(2) Changes over the years in the resistance
value that gradually becomes larger as
the heating element becomes more
oxidized because the heater repeats heat
generation

Previously, it used to be
impossible to judge whether the
factor is a change over the
years, because the heater
resistance value is also
changed by a temperature rise.

The K7TM measures the heater
resistance value without
including that changed by a
temperature rise, so it can
monitor only the resistance
values changed over the years.

Factor of resistance value change

Temperature
rise

Change over
the years

| Temperature \Change over
\ rise ,' the years

The Unit cannot judge whether the change is due to a temperature rise or a change over the years,
merely by always measuring the resistance value only.

To make a judgment, the Unit needs to monitor the resistance values during the time when there are no
changes in the resistance value due to a temperature rise; if the Unit can do this, it will be able to
monitor the trends toward deterioration due to changes over the years.

4-3-2 Function to Detect Heater Deterioration

The K7TM uses the following method to detect heater deterioration.
Refer to 4-3-1 Measurement Principles on page 4-6 for details.

Heater current

Q]
Heater voltage

I ——| Voltage

Last Resistance
" J Value Change Rate
Resistance
-
* Reference Resistance
Value Change Rate

-I—> Last Resistance Value Change Rate Alarm (Refer to 4-4 Alarm Function)

Alarm™

> Critical level

Heater Deterioration

Alarm output
indicator
Alarm output

A
]
: Warning level
1
1
1
1

Stabilization _ "
Discrimination Method = Power

Registration of heater
reference resistance value

R_eference -
Resistance Value

Determining stabilization by the status
of the following measurement values

Power
Resistance
Value

Current

Voltage

*1 This is a method in which
whether a heater is stabilized is
judged by the power of the
heater.

*2 Only the reference resistance
value change rate at stabilization
is used to determine a heater
deterioration alarm.
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e The K7TM computes the resistance value and power of a heater from the heater current and voltage,
and calculates the last resistance value change rate and the reference resistance value change rate.

e A heater deterioration alarm is output on the basis of the reference resistance value change rate.
There are two levels: warning level and critical level.

® The Last Resistance Value Change Rate Alarm is output on the basis of the last resistance value
change rate.

4-3-3 Measurement Operation of K7TTM

19)esH ul sieap ayj Jano sebueys Bulinses|y -

The time when there are no Changes in the . Resistance value Reference resistance value change rate (%)
Resistance changed by
resistance value due to a temperature rise refers to $  temperaturerise / 2 years
. . . |
the state in which the heater temperature is stable ! ¥ /& later(Q)
in a certain temperature zone \ Half 2 yoar
P ) Reference T later (Q)
. . Resistance New (Q)
In the K7TM, the heater resistance value at this Value Sta_;t of
. . . . 1 A monitoring
stably operatlr\g time is set automa.tlcally./ as a u“ ; \/"v’\,'\vv«\,»«\»\ bower (W)
reference resistance value; from this point on, ‘v’l
monitoring starts at the stably operating time.
» Time
. . . Heat trol “~—  Stabilized
The stably operating state is called Stabilized; e Zi;i’” ° Automatically judged

during this time, resistance values are compared
with the reference resistance value, and only the
resistance changes (reference resistance value
change rates) due to changes over the years are to
be measured.

The K7TM has an algorithm that judges whether heater temperature is in the stabilized state by the
power running down the heater.

INLZM Jo uonesadQ juswainsesyy g-c-f

K7TM Alone Determining Stable Operation (Stabilization Discrimina-
tion Method = Power)

This is a method in which to judge when to make Power  Stabilized now!
measurements while determining that a heater is ‘QI
operating stably by means of the power information

calculated on the basis of the actually measured

current and voltage. > Time

Acquiring Temperature Information outside the K7TM (Stabilization
Discrimination Method = Temperature)

Temperature information is acquired via PLC of the Temperature Stabilized now!
equipment that controls the temperature of a target ‘QI
heater. This is a method in which to judge when to
make measurements while determining that the
heater is operating stably by means of this > Time
temperature information.

In such a device as its heater and temperature sensor are in a short distance, that temperature can be
used, as a heater temperature, directly for determining stabilization.
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4-3-4 Measurement Operation of K7TM in Operation

This section describes the measurement operation of the K7TM.

I Timing of Power ON

There is no limitation on when to turn ON the K7TM and when to turn
ON a heater. A
e |f only the K7TM is ON, the IN Indicator will light, showing that l o e e =

voltage and current are not input.
e When the heater is turned ON, the IN Indicator will not light.

_ . cH B4
e [f, although both the heater and the K7TM are ON, the IN Indicator is T
lit, check whether the voltage input lines, CT, and K7TM are IN Indicator

connected correctly or whether the CT is clamped correctly.

I Start of Heater Control and Timing of Heater Deterioration Alarm

While temperature is rising to the set point after a heater starts to be  Temeerare
controlled, the K7TM is in the waiting for stabilization state without
determining a heater deterioration alarm.

Waitvivng fpr Stabilized
Only when the heater temperature (power) is in the stabilized state, stabilization N
the Unit determines an alarm on the basis of the resistance change
rate. Time
As is described above, the K7TM in operation has only two steps:
Waiting for stabilization and Stabilized. The STAB Indicator is lit in the
stabilized step.
Waiting for | o llized -
stabilization A ' ‘ ' , '
. . . u D - T
STAB Indicator Not lit Lit | , ' '
Heater Deterioration | Not to be To be | -
Alarm determined determined CH
I Operation State
The state in which the stabilized STAB Indicator is lit is an operation
state in which heater deterioration alarms are ready to be determined. 1A ‘ -' ,-’ ,-
You are notified of warning and critical on the basis of the thresholds ', ' , '
set in the heater deterioration alarms. ,‘ am e’
CH L4
T
ALM Indicator
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4-3-5 Conditions for Moving from Waiting for Stabilization to Stabilized

To move from Waiting for stabilization to Stabilized, all of the following four conditions must be satisfied.
The description is an example case where the resistance value moving average count is Low (10 times),
power moving average count is Low (10 times), and measurement value calculation cycle is 100 seconds.

® The condition 1 has two stabilization discrimination methods: temperature and power.
® This is based on the premise that no measurement error has occurred.

I Condition 1: Power or Temperature Is Stabilized

® Case of Stabilization Discrimination Method = Power

® Power Moving Average Count > Condition 1 fulfiled ~ Conditions 2, 3, and 4 fulfilled
. . Y Y
Resistance Value Moving
Average Count

The condition will be satisfied
when the power goes into the
power stabilization range

continuously as many times as

the power moving average O Power change rate (inside the power stabilization range)
B Power change rate (outside the power stabilization range)

Waiting for stabilization ; i Stabilized

—

The power change rate goes into the power stabilization range
as many times as the power moving average count. -

Time

Power Change Rate

count.

® Power Moving Average Count <
Resistance Value Moving
Average Count
The condition will be satisfied
when the power goes into the
power stabilization range
continuously as many times as
the resistance value moving
average count.

® Case of Stabilization Discrimination Method = Temperature

The condition will be satisfied Condition 1 fulfilled Conditions 2, 3, and 4 fulfilled
. Y Y

when the temperature is inside

the temperature stabilization

range for a period of Resistance

Value Moving Average Count x

Measu rement Val ue The temperature is inside the temperature stabilization range for a period of Resistance Value Moving
. Average Count x Measurement Value Calculation Cycle. N

Calculation Cycle. Time

Waiting for stabilization ; iStabilized

- D

Temperature

Heater Condition Monitoring Device User’s Manual (N227) 4-9
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4 Function

I Condition 2: Resistance Value Is Stabilized

® Case of Stabilization Discrimination Method = Power

® Power Moving Average Count >
Resistance Value Moving
Average Count

Condition 2 fulfilled Conditions 1, 3, and 4 fulfilled
Y

A Waiting for stabilization

iStabilized
>

The condition will be satisfied
when the resistance value
change rate from normal
fluctuation deviation reference*1
goes into the normal fluctuation
deviation continuously as many
times as the power moving
average count.

— /)
The resistance value change rate from normal fluctuation deviation reference goes into
the normal fluctuation deviation as many times as the power moving average count.

Resistance Value Change Rate
from Normal Fluctuation Deviation Reference *1

Time
[ Resistance value change rate from normal fluctuation deviation reference (inside the normal fluctuation deviation)
B Resistance value change rate from normal fluctuation deviation reference (outside the normal fluctuation deviation)

® Power Moving Average Count < Resistance Value Moving Average Count
The condition will be satisfied when the resistance value change rate from normal fluctuation

deviation reference*1 goes into the normal fluctuation deviation continuously as many times as the
resistance value moving average count.

® Case of Stabilization Discrimination Method = Temperature

The condition will be satisfied when the *1. Formula for resistance value change rate from
resistance value change rate from normal normal fluctuation deviation reference
fluctuation deviation reference*1 goes into Resistance Value

the normal fluctuation deviation N  Eloctuat x 100 - 100 (%)
continuously as many times as the De(’vﬁg}?on ggfgfe'ﬁge

resistance value moving average count.

I Condition 3: Voltage Value Is Not Less than a Certain Value

The condition will be satisfied when Condition 3 fulfilled
(Condition 4 also fulfilled) Conditions 1 and 2 fulfilled
the voltage value becomes not less A4
than the measurement voltage A ! Waiting for stabilization >§ Stabilized
1| 1

lower limit value.

Voltage Value

»

Time
O Voltage value (not less than the measurement voltage lower limit value)
W Voltage value (less than the measurement voltage lower limit value)
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I Condition 4: Current Value Is Not Less than a Certain Value

The condition will be satisfied when Condition 4 fulfilled

(Condition 3 also fulfilled) Conditions 1 and 2 fulfilled
the current value becomes not less Y A/
than the measurement current
lower limit value.

| Waiting for stabilization \\ >E Stabilized
1T |—

Current Value

Time
O Current value (not less than the measurement current lower limit value)
B Current value (less than the measurement current lower limit value)

19)esH ul sieap ayj Jano sebueys Bulinses|y -

4-3-6 Conditions for Moving from Stabilized to Waiting for Stabilization

If any one of the following conditions 1 to 4 is fulfilled, the Unit will move to the waiting for stabilization
state.
Also, if a measurement error occurs, the Unit will move to the waiting for stabilization state.

I Condition 1: Power or Temperature Is No Longer Stabilized

® Case of Stabilization Discrimination Method = Power

The condition will be satisfied ConditionY 1 fulfilled

when the power change rate . : . i
Stabilized v Waiting for stabilization

P
@
»
Q)
o
>
2
g’.
3
[
o)
=
[e]
) <.
goes out of the power 5 3
stabilization range. S g
(0]
S5 (2]}
& o
[ o
S S
o > [0}
Time o
O Power change rate (inside the power stabilization range) 5]
B Power change rate (outside the power stabilization range) s
)
%".
«
® Case of Stabilization Discrimination Method = Temperature @
[V
The condition will be satisfied ConditionY 1 fulfilled =
[V
when the temperature goes out . | " I 5
. . Stabilized ! Waiting for stabilization 3
of the temperature stabilization . —Oy
range. 2
g :
£
& \
Timre
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I Condition 2: Resistance Value Is No Longer Stabilized

The condition will be satisfied when
the resistance value change rate
from normal fluctuation deviation
reference goes out of the normal
fluctuation deviation.

Resistance Value Change Rate from
Normal Fluctuation Deviation Reference *1

Condition 2 fulfilled

Y.
B 1 Waiting for
Stabilized 1 stabilization

»

Time
O Resistance value change rate from normal fluctuation deviation reference (inside the normal fluctuation deviation)
I Resistance value change rate from normal fluctuation deviation reference (outside the normal fluctuation deviation)

*1. Formula for resistance value change rate from
normal fluctuation deviation reference

Resistance Value

- x 100 - 100 (%)
Normal Fluctuation
Deviation Reference

I Condition 3: Voltage Value Is Less than a Certain Value

The condition will be satisfied when
the voltage value becomes less
than the measurement voltage
lower limit value.

Voltage Value

Condition 3 fulfilled

. Stabilized Waiting for stabilization

[

)
14

s

»

Time
0O Voltage value (not less than the measurement voltage lower limit value)
| Voltage value (less than the measurement voltage lower limit value)

I Condition 4: Current Value Is Less than a Certain Value

The condition will be satisfied when
the current value becomes less
than the measurement current
lower limit value.

Current Value

Condition 4 fulfilled

Stabilized Waiting for stabilization

Time
O Current value (not less than the measurement current lower limit value)
W Current value (less than the measurement current lower limit value)
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4-3-7 Timing Charts

This section describes the operation of the K7TM after initial settings, i.e., registration of the reference
resistance value (RDY Indicator lit).

Timing charts are used to describes the K7TM operation from power ON to heater control stop.

First, a timing chart for stabilization discrimination method = power is used for description, and then a
timing chart for stabilization discrimination method = temperature is used for description.

I Timing Chart for Stabilization Discrimination Method = Power

Example case where the waiting for stabilization state

|\ transitions the stabilized state
| Waiting for stabilization | | Stabilized
Il
Controlled i
Heater control I oriroTe \ \ :
° X Condition 3 fulfilled, Condition 4 fulfilled Power Stabilization Range 1
< [
5 & Average Power
é “g’, at Stabilization o
1
g 1 1 10th time inside stabilization E
® ! 1st time inside stabilization range : range (Condition 1 fulfiled) |«
22 Heater Deterioration T ! 2
835 Alarm (Crifical) == =======sme=mmmmm s s s s s s s s = ———— JoCooCooon00000000000g 2
580 Heater Deterioration | °
o 2 FAlarm(VWaming ) RN et et ) arar et arararere AT e O e T e e e e T aTa e T AT e e e R IEA TR AT e | (e (TaTeIaa T e e e araTale) d ................................ s
295 | Normal Fluctuation ! OO RO R FEE wER e et O s S LR e I
8° DertEdEm REEEEs 10th time within deviation (Condition 2 fulfilled) |£
! S
1
Voltage/Current/Power Monitoring : :
= | Resistance Value Monitori
= szs;:nlc:R:Sﬁangz‘\g:g 2 b Always refreshed in Measurement Value Calculation Cycle
X | Change Rate Monitoring 1 1
5 ! '
c . .
Heater Deterioration Alarm
% (Warning) : OFF :
< Heater Deterioration Alarm ] I
(Critical) | \ \ 1 ||
1 1
1 1
(D[] (3) @)

= Heater power  O: Reference resistance value change rate calculated by the K7TTM O : Power calculated by the K7TTM

® Description

(1) Power ON
In the K7TM, if the K7TM is ON but a heater is OFF, the IN
Indicator will light to show that voltage and current are not input,

and “- - - -” is displayed on the main display.

Alarm Output
output  at Error

(2) Heater control start
When the heater starts to be controlled and electricity runs down
the heater, the voltage and current will be measured for the Qutput
K7TM, and the IN Indicator will not light. ﬂ ﬂ
The value of reference resistance value change rate is
displayed on the main display.
The condition 3 and condition 4 required for the stabilized state are fulfilled at this point.

(3) Waiting for stabilization
The K7TM makes the transition to the waiting for stabilization
step until the heater control is stabilized. No deterioration alarm
is ready to be determined until conditions for the transition from
the waiting for stabilization to the stabilized step are satisfied.

Alarm Output
output  at Error

Heater Condition Monitoring Device User’s Manual (N227) 4-13

19)esH ul sieap ayj Jano sebueys Bulinses|y -

spey) Buiwil /-¢-




4 Function

Reference
Resistance Value

Power
Change Rate

(4) Stabilized A |
When conditions for the transition to the stabilized step are FOY/STAg]

Change Rate

Action of KTTM

Alarm Output
output  at Error

satisfied, STAB Indicator showing the stabilized state will light. A
deterioration alarm is determined on the basis of the calculated
resistance value.

Example case where the reference resistance value change rate exceeds the alarm (critical) level in the stabilized state

Example case where the reference resistance value change rate exceeds Example case where the stabilized state transitions to
the alarm (warning) level in the stabilized state the waiting for stabilization state
—- _ Stabilized Waiting for stabilization
\Controlled :
Heater control T
Power Stablllzatlon Range 1
1
1
Average Power 1
at Stabilization . 1
1
2 1
©
Q|
g
Heater Deterioration | © L
Alarm (Critical) o] ====="- A
Heater Deterioration | & = |
Alarm (Warnin Of caesonanns SOy ]
N | l(=| 1 ‘9) = e N The resistance value has i
Oy UCIUSLON = o s s The resistance value has o
Deviation Reference |5 ] exceeded the critical level. f
R exceeded the warning level. , I.—.—H—.—.—
§ 1 The stabilization condition is no longer !
£ : |fqu|IIed so the Unit moves to the waltlngI
Voltage/Current/Power Monitoring | & 1 !for stabilization state. 1
Resistance Value MO”"V‘”I'"Q © i Always refreshed in Measurement Value Calculation Cycle >
t alue T
Change Rate Monitoring : : \
1 1
f ! 1
Heater Deterioration Alarm OFF I \ : ON I
(Warning) j [ |
Heater Deterioration Alarm OFF 1 | ON |
(Critical) \ \ ; \ \ I T

(5) @)

- Heater power QO : Reference resistance value change rate calculated by the KTM [ : Power calculated by the K7TM

® Description

(5) Deterioration alarm (warning)

N

If the resistance value measured in stabilized state exceeds a
deterioration alarm (warning) level (default value: 3%), the
following parts will react.

» The alarm output indicator is lit in yellow.

* ALM Indicator is lit.

Alarm Output
output  at Error

The alarm output level is Critical by default. If the setting is
Warning or Critical, the alarm output will be set to ON (transistor
output ON to OFF*1).

*1.When the default alarm polarity is Normally close

(6) Deterioration alarm (critical) -

If the resistance value measured in stabilized state exceeds a
deterioration alarm (critical) level (default value: 5%), the
following parts will react.

» The alarm output indicator is lit in red.

* The alarm output is ON (transistor output OFF).

Alarm Output
output  at Error
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(7) Heater control stop
When the heater is turned OFF, the voltage and current fall short
of the measurement voltage lower limit value or the
measurement current lower limit value set in the K7TM, so it
returns to the waiting for stabilization step because conditions
for moving from the stabilized to the waiting for stabilization
state are satisfied.

The IN Indicator will light to show that voltage and current are
not input.

The alarm becomes latched, so the following states are
maintained.

* The alarm output indicator is lit in red.

* ALM Indicator is lit.

* The alarm output is ON (transistor output OFF).

Refer to 4-4-3 Releasing the Alarm Latch on page 4-20 for releasing the latch.

4 Function

Alarm
output

Output
at Error

I Timing Chart for Stabilization Discrimination Method = Temperature

Example case where the waiting for stabilization state Example case where the

reference resistance value change
transitions the stabilized state rate exceeds the alarm (warning) level in the stabilized state
]l \
| Waiting for stabilization \ \ Stabilized
1\
| \ \ Controlled \ \
Heater control T
4} \ Temperature Stabiliﬂation Range \ \
=2 4 1
[}
‘g g Heater temperature ‘Temperature Set Point v :
T ¢ I (0]
[} I o
2 ! g
g Heater Deterioration ! ;
=}
° § % Alarm (Critical) == ======sssssssssssss=s (sescss==e==- :. ............ o o o o o ] 2
R4 Heater Deterioration Normal Fluctuation Deviation x- N SELTTo LEREL o ShrLE 2
gsg EmVamig JEE Rerere= O S el Al el | ST e S =
5 2 & Normal Fluctuation t b
&g 6 it (RefEreme . o . 10th time wnhm deviation The reskstance value has exceeded 03’
& 1 1st time within deviation (Stabilization condition of resistance value fulfilled) the warmng level. £
i 1 i s
1 1 I (&)
1 ! 1
Voltage/Current/Power 0 1 1 L
Resistance Value Monitoring —'n< Always refreshed in Measurement Value Calculation Cycle :
E Reference Resistance Value !
: 1 I 1
Q Change Rate Monitoring | 1 1
o 1 ! I
2 Heater Deterioration Alarm ! OFF ! | ON
S Warning) ; I
< ! 1
Heater Deterioration Alarm 1 OFF |
(Critical) I 1T T 1T | |
s |
(]@)] 3) | @ [ ® |
e Heater temperature O : Reference resistance value change rate calculated by the K7TM
® Description
(1) Power ON
In the K7TM, if the K7TM is ON but a heater is OFF, the IN
Indicator will light to show that voltage and current are not input. Alarm - Output
output  at Error

(2) Heater control start
When the heater starts to be controlled and electricity runs down
the heater, the voltage and current will be measured for the
K7TM, and the IN Indicator will not light.

Alarm
output

Output
at Error

Heater Condition Monitoring Device User’s Manual (N227)

19)esH ul sieap ayj Jano sebueys Bulinses|y -

spey) Buiwil /-¢-




4 Function

(3) Waiting for stabilization
The K7TM makes the transition to the waiting for stabilization
step until the heater control is stabilized.
No deterioration alarm is ready to be determined until conditions
for the transition from the waiting for stabilization to the
stabilized step are satisfied.

Alarm Output
output  at Error

(4) Stabilized
When conditions for the transition to the stabilized step are
satisfied, STAB Indicator showing the stabilized state will light. A
heater deterioration alarm is determined on the basis of the
calculated reference resistance value change rate.

Alarm Output
output  at Error

L LY

(5) Deterioration alarm (warning)
If the resistance value measured in stabilized state exceeds a
deterioration alarm (warning) level (default value: 3%), the
following parts will react.
* The alarm output indicator is lit in yellow.

Alarm Output
output  at Error

The alarm output level is Critical by default. If the setting is
Warning or Critical, the alarm output will be set to ON (transistor
output ON to OFF*1).

*1.When the default alarm polarity is Normally close

Example case where the stabilized state transitions to Example case where the reference resistance value change
the waiting for stabilization state rate exceeds the alarm (warning) level in the stabilized state
)
Stabilized Waiting for stabilization |\ Stabilized
1 |

Heater control Sontrolied |

Heater temperature

\ \ Controlled |

Heater
temperature

1
1
[}
I
1
1
T
1
1
o

Heater Deterioration
Alarm (Critical)

Heater Deterioration
Alarm (Warning)

e previous page

Continued from th

10th time within deviation
(Stabilization condition of resistance value fulfilled)

Reference
Resistance Value
Change Rate

Voltage/Current/Power

1
]
1
1
1
1
Resistance Value Monitorin i 3 ]
9 Always refreshed in Measurement Value Calculation Cycle | >—
s Reference Resistance Value : |
',: Change Rate Monitoring | 1 h
X 1 ! |
k] 1 ! 1
<
S (Warning) | ON |
51 I
< L

| Latch cancel command sent |

@) | 9) |

Heater Deterioration Alarm
(Critical) k=

Heater Deterioration Alarm ON l!\
1
1
L
1

: i 0
G

= Heater temperature O : Reference resistance value change rate calculated by the K7TTM

4-16 Heater Condition Monitoring Device User’s Manual (N227)



4 Function

® Description

(6) Heater control stop
When electricity runs down the heater, the heater voltage and
current fall short of the minimum voltage threshold or the
minimum current threshold set in the K7TM, so conditions for the
transition from the stabilized to the waiting for stabilization state
are satisfied. The Unit returns from the stabilized to the waiting for
stabilization step, and STAB Indicator is not lit. At this time, the IN
Indicator will light to show that voltage and current are not input.
The alarm becomes latched, so the following states are
maintained.
» The alarm output indicator is lit in yellow.
* ALM Indicator is lit.

Alarm Output
output  at Error

2, L

19)esH ul sieap ayj Jano sebueys Bulinses|y -

(7) Heater control restart
The IN Indicator goes out because voltage and current are
input.
Because of the waiting for stabilization step, an alarm will not be
determined even if the reference resistance value change rate
exceeds the heater deterioration alarm value (critical).
The alarm status is latched, so the following states are
maintained.
» The alarm output indicator is lit in yellow.

Alarm Output
output at Error

spey) Buiwil /-¢-

(8) Alarm latch cancel
Here, the alarm latch is released. Refer to 4-4-3 Releasing the
Alarm Latch on page 4-20 for releasing the latch. Releasing the
latch by any one of the methods will bring about the following
states.
* The alarm output indicator is lit in yellow to green.

Alarm Output
output  at Error

(9) Alarm operation when the Unit makes the transition to the stabi- )
lized step
In the waiting for stabilization state, no deterioration alarm is a?“E‘frg‘r
ready to be determined; the deterioration alarm (warning) will ﬂ ﬂ

turn ON as soon as the Unit makes the transition to the
stabilized step (STAB Indicator lit).
* The alarm output indicator is lit in yellow.
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4 Function

4-4 Alarm

There are three types of alarm functions. They can be set for each channel.

Alarm type Description

Heater Deterioration Alarm | This is an alarm that detects heater deterioration.

The Unit determines an alarm on the basis of the measurement value: Reference
Resistance Value Change Rate.

You can set two thresholds: warning level and critical level.

Last Resistance Value This is an alarm that detects a rapid change in the resistance value.
Change Rate Alarm The Unit determines an alarm on the basis of the measurement value: Reference
Resistance Value Change Rate.

Heater Burnout Alarm This is an alarm that detects heater burnout.
The Unit determines an alarm on the basis of the measurement values: voltage
value and current value.

This section describes details of each alarm function after describing the specifications common to all
alarm functions: notification methods and actions when an alarm occurs.

4-4-1 Types of Alarm Notification Methods

There are five types of alarm notification methods. Occurrence of any one of the alarms triggers
notification actions.

Notification method Description Interface

(1) Alarm output indicator | Green: Normal
Yellow: Warning M@J@@“H—H—M
Red: Critical

If the status is different across multiple
channels, the display color is decided in the
priority order: red (critical) > yellow (warning)
> green (normal).

(2) ALM Indicator Not lit: An alarm is not generated on all
channels. -
Flashing: An alarm is generated exceptonthe | |7 J1 M |
current channel. ! Pz
Lit: An alarm is generated on the current CH =
channel.
(3) Alarm status parameter | The alarm factor can be identified by the
alarm status parameter on the operation level.
AL M | shows a heater deterioration alarm F{ "—“ ,'V" "
value (warning). For the other alarm status, o -m
refer to the items of alarm status in 5-3-4
Parameters on Operation Level on page 5-10.
(4) Alarm output When an alarm occurs, the transistor output is
. ) o @ L A K
turned OFF. (Alarm output terminal number { (e e
13 and 14) e
* The ON/OFF logic can be changed by the 5§ 55
Alarm Polarity setting parameter. —
* The Alarm Output Level allows you to select | HESEREI GG,
which to use for output: warning level and (SIS SISl . SIS el
critical level.
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4 Function

Notification method Description Interface

(5) Alarm status When an alarm occurs, the Bit of the alarm Computer

(communications) generated in the alarm status turns ON. e |
Refer to 6-3 Variable Area Map on page 6-5 e Bit informaﬂon> %
for details on the alarm status. D 4
Heater Deterioration Alarm
SSASY (Warning) o
® G‘J oo l(ﬂc?riatgggllg)etenorauon Alarm
===

Last Resistance Value
K7TM Change Rate Alarm
Heater Burnout Alarm

4-4-2 Polarity of Transistor Output When Alarm Occurs

This section shows how the alarm output indicator and the alarm output behave by occurrence status of
the three alarm types.

The alarm output behavior varies with the following parameters.

* Alarm Output Level

* Alarm Polarity

wuely -y

Transistor output
Display Setting of Alarm Output Setting of Alarm Output N
Level: Level: :S
Warning or Critical Critical (default) -
o
Status of alarm Alarm o)
Alarm Alarm Alarm . Z
Color of . . . Polarity = °
Polarity = Polarity = Polarity = =
alarm output Normally =
. Normally Normally Normally ]
indicator close 2
open close open (default) @
o
No alarms have occurred. | Green OFF ON OFF ON g
©
At least one of the Yellow ON OFF OFF ON s
following alarms has %
occurred. ;
* Heater Deterioration )
Alarm (Warning) g
+ Last Resistance Value 8
Change Rate Alarm ]
At least one of the Red ON OFF ON OFF
following alarms has
occurred.
+ Heater Deterioration
Alarm (Critical)
* Heater Burnout Alarm

Refer to 5-7 Initial Setting Level (LVL i 7 on page 5-25 for the method to set the alarm output level.
Refer to 5-7 Initial Setting Level (LVL {1 7 on page 5-25 also for the method to set the alarm polarity.
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4-4-3 Releasing the Alarm Latch

The alarm becomes latched (retained).

The following three methods are available for releasing the latch.

Method to release the latch

Description

Releasing with key operation

Refer to 5-9 Operation Command with Key Operation
on page 5-33 for details.

Operation command via communications, Alarm Latch
Cancel

Refer to 6-5 Operation Command on page 6-17 for
details.

Cycling the power supply (including a power ON reset)

It is released by cycling the power supply of the K7TM
or by a power ON reset executed when you move to
the other level with key operation. Refer to Procedure
for Moving from Level to Level on page 5-3 in 5-1
Levels for details.

4-4-4 Heater Deterioration Alarm

I Function and Application

The heater deterioration alarm is a function to detect heater deterioration. The Unit determines an
alarm on the basis of the measurement value: reference resistance value change rate. You can set two

thresholds: warning level and critical level.

Setting an appropriate threshold reminds you of performing maintenance before the heater fails, which

can prevent an unexpected stop.

I Function Details

Set an alarm value to the reference resistance value change rate, and the alarm will be output if the
reference resistance value change rate exceeds the alarm value.

r 3

5%
3%

0%

Reference Resistance
Value Change Rate

Heater deterioration

Critical level
(set as a change rate [%] of Reference Resistance Value)

Warning level
(set as a change rate [%] of Reference Resistance Value)

Reference Resistance Value

m Precautions for Correct Use

» Time

The heater deterioration alarm is determined while the heater is in the stabilized state (while

STAB Indicator is lit).

If the reference resistance value is not registered (while RDY Indicator is not lit), the heater

deterioration alarm will not be determined.

Waiting for stabilization,
STAB Indicator not lit

Stabilized, STAB Indicator lit

Heater Deterioration Alarm

Not to be determined

To be determined
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ON/OFF conditions for the heater deterioration alarm are given in the following table.

Heater Deterioration Alarm ON/OFF conditions

ON condition When a reference resistance value change rate
exceeds the alarm level in the stabilized state

OFF condition When you send the alarm latch cancel command
When you cycle the power supply (execute a power
ON reset) of the KTTM

I Application Method

® Setting Parameters
Set the heater deterioration alarm value (warning) and the heater deterioration alarm value (critical).
(Warning) 3% by default
(Critical) 5% by default

Parameter name Description Reference
Heater Deterioration The alarm will be turned ON if the Reference Resistance Value 5-4
Alarm Value (Warning) Change Rate exceeds this alarm value. Adjustment
The alarm output level operates as Warning. Level
It can be set for each channel. 3% by default (Common)
This is a parameter of the adjustment level (common). (LVLRZ
Heater Deterioration The alarm will be turned ON if the Reference Resistance Value
Alarm Value (Critical) Change Rate exceeds this alarm value.
The alarm output level operates as Critical.
It can be set for each channel. 5% by default
This is a parameter of the adjustment level (common).

4-4-5 Last Resistance Value Change Rate Alarm

I Function and Application

The last resistance value change rate alarm is a function to detect that the heater resistance value
increases suddenly. The Unit determines an alarm on the basis of the measurement value: resistance

value. The alarm output level operates as Warning.
It will be detected if, for example, any one of the multiple heaters connected in parallel is burned out,
which can prevent the quality of workpieces from declining because of a temperature fall.

I Function Details

The alarm will be output if the last resistance value change rate exceeds the last resistance value
change rate alarm value.

Heater Condition Monitoring Device User’s Manual (N227) 4-21
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4 Function

The formula for the last resistance value change rate is as follows:

(1) Last Resistance Value (3) Current Resistance Value

Change Rate [%] - (2) Resistance Value before those calculated by
Resistance Value Moving Average Count

x 100-100

O represents a resistance value
Stabilized or Waiting (with moving average processing)
Stabilized for Stabilization

(3) Current Resistance Value
Can be monitored as a
measurement value. *1

v

(1) Last Resistance Value Change Rate *2

Heater resistance value
[m}
m]

(2) Resistance Value before those calculated by Resistance Value Moving Average Count

*1. Refer to 5-3 Operation Level on page 5-8 for details on the resistance value that is a measurement value.
*2. The last resistance value change rate is a measurement value exclusive to communications. Refer to 6-3

Variable Area Map on page 6-5 for details.

® Conditions for Determining the Alarm

The following three conditions are required for determining the last resistance value change rate

alarm. When all of these conditions are satisfied, the alarm will be determined.

Condition 1:

(2) Resistance Value before those calculated by Resistance Value Moving Average Count shall be

a resistance value calculated in the stabilized state.

Condition 2:

All the resistance values, between (3) Current Resistance Value and (2) Resistance Value before
those calculated by Resistance Value Moving Average Count, shall have been calculated

successfully.

Condition 3:

(3) Current Resistance Value shall be a resistance value calculated in the stabilized or the waiting

for stabilization state.

I Application Method

® Setting Parameters
Set the Last Resistance Value Change Rate Alarm Value.

Parameter name Description Reference
Last Resistance Value The alarm will be turned ON if the Last Resistance Value | 5-4
Change Rate Alarm Change Rate exceeds this alarm value. Adjustment
Value The alarm output level operates as Warning. Level
It can be set for each channel. 25% by default (Common)
This is a parameter of the adjustment level (common). (LVLRZ
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El Precautions for Correct Use

Make sure that the last resistance value change rate alarm to set matches the heater device to
use (the number of heaters and the connection status). Refer to Additional Information on this

page.

® Limiting Conditions for Use as Partial Heater Burnout
(1) Detectable section
It is detected only when the value has changed while the K7TM judges this to be in the stabilized
state.

(2) Time between partial burnout occurrence and detection
The approximate time between partial burnout occurrence and detection is Resistance Value
Moving Average Count x Measurement Value Calculation Cycle.

(3) Alarm occurrence attributable also to other factors than partial burnout
The alarm may occur even if the heater temperature changes a lot.
Example: Temperature change due to temperature set point change in the heater that the K7TM
judges to be in the stabilized state
Example: Temperature change due to putting workpieces in or accessing the electric furnace
door

wuely -y

@ Additional Information

This is a last resistance value change rate when burnout has occurred in one of the multiple
heaters of the same capacity connected in parallel. Set the alarm value in consultation with the

table below.
Number of heaters connected in parallel
2 3 4 5
Last Resistance Value 100% 50% 33% 25%
Change Rate

Every numeric shows a percentage of the resistance value, with the resistance before burnout
regarded as 100%, after one heater is burned out.

The values on this table are based on the theoretical calculation. In practice, you are
recommended to set a value smaller than those on the table because it may be affected by
variations in the resistance values of heaters.

w.ely a1ey abueys anjep aoue)sIsay 1SeT G-p-

[Theoretical formula]

Last Resistance Value  _ Number of heaters connected in parallel % 100-100
Change Rate (Number of heaters connected in parallel - 1)
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4-4-6 Heater Burnout Alarm

I Function and Application

The heater burnout alarm is a function to detect heater burnout. The Unit determines an alarm on the
basis of the measurement values: voltage value and current value. The alarm output level operates as
Critical.

m Precautions for Correct Use

If a voltage value out-of-range error or a current value out-of-range error occurs (FAIL Indicator
is lit or flashing), the heater burnout alarm will not be determined.

I Function Details

The alarm will be output when the voltage value is 40% or more*1 of the voltage input range and the
input current reaches 1% or less*2 of the CT input range.

*1. Itis adjustable with a heater burnout alarm value (voltage). Refer to 5-4 Adjustment Level (Common) (LVL A4
on page 5-13 for details.

*2. Itis adjustable with a heater burnout alarm value (current). Refer to 5-4 Adjustment Level (Common) (LVL A4
on page 5-13 for details.

I Application Method

Although the heater burnout alarm requires no setting or operation, it needs adjusting in the following
cases.

® To Know Heater Burnout Alarm Earlier
It takes the K7TM at least 100 seconds (default value of measurement value calculation cycle) to
detect heater burnout after occurrence. To shorten this time, adjust the Measurement Value
Calculation Cycle setting parameter (ML F).
Refer to 5-7 Initial Setting Level (LVL I Zon page 5-25 for details.

® Using Rated Voltage at 54 V or Less

If you use a transformer to decrease the
. « Even if a heater is burned out,
COmmerC'aI pOWGr Supply (1 00 V etC) tO 54 V . Voltage Input Range x the voltage cannot exceed
or less, the heater burnout alarm will not o o e Value (Voliage) S oot e dteeted.
output because the voltage cannot exceed Maximun voltage applied to heater 40V +Consierng s vlageoror o
.5% at full scale, when the

V0|tage COHdItIOI’]S fOI’ detect'ng heater applied voltage is less than
54V, the threshold needs
bu rnOUt Heater burned out reviewing.
'I\ D 48V +120V x 0.5% =54 V

When you adjust the setting values of the heater burnout alarm, you are recommended to adjust the
threshold to satisfy the conditions (1) to (4).
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[Conditions]
(1) Max. voltage applied to heater > Voltage Input Range x Heater Burnout Alarm Value (Voltage)
+ Voltage Input Range x 0.5% (error in % FS)

(2) Voltage Input Range x Heater Burnout

2
Alarm Value (Voltage) Heater rated voltage

> x 6

Heater rated capacity

CT Input Range x Heater Burnout Alarm
Value (Current)

(3) Heater Burnout Alarm Value (Voltage) > 0.5% (error of voltage in % FS)

(4) Heater Burnout Alarm Value (Current) > 0.5% (error of current in % FS)

Heater Condition Monitoring Device User’s Manual (N227) 4-25
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4 Function

4-5 Measurement Error

The measurement error is a function to notify you that the service condition needs adjusting and
improving to monitor the heater condition.
The details of measurement errors are given in the following table.

Measurement error type

Description

Resistance Value
Out-of-Range Error

Notifies you that the resistance value has exceeded the display range.

» The resistance value out-of-range error occurs when the resistance value
exceeds 999.9 Q) to exceed the display range.

» This error is reset when the resistance value goes into the range.

« It requires no setting or operation.

Voltage Value
Out-of-Range Error

Notifies you that the voltage value has exceeded the display range.

« The voltage value out-of-range error occurs when the voltage value exceeds the
display range.

« This error is reset when the voltage value goes into the range.

« It requires no setting or operation.

« If a voltage value out-of-range error occurs, the heater burnout alarm will not be
determined.

Current Value
Out-of-Range Error

Notifies you that the current value has exceeded the display range.

« The current value out-of-range error occurs when the current value exceeds the
display range.

« This error is reset when the current value goes into the range.

« It requires no setting or operation.

« If a current value out-of-range error occurs, the heater burnout alarm will not be
determined.

Temperature Data
Not-refreshed Error

Notifies you that temperature data is no longer written from the host system.
Refer to Details on Temperature Data Not-refreshed Error on page 4-29 for details.

Not-stabilized Error

Notifies you that the stabilized state was not brought about for a certain period of
time or longer.
Refer to Details on Not-stabilized Error on page 4-29 for details.

A/D Error

Notifies you that the internal A/D converter of the K7TM failed.

» The A/D converter error occurs when the internal A/D converter of the K7TM
failed.

+ Calculating measurement values is stopped for only the relevant channel in
which the A/D error occurred.

This section describes details of each measurement error after describing the specifications common to
all measurement errors: notification methods and actions when an error occurs.
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1 Types of Notification of Measurement Errors

4 Function

There are three types of measurement error notification methods as follows:

Notification method

Description

Interface

(1) FAIL Indicator

Not lit: A measurement error not generated on

all channels -
Flashing: A measurement error generated r/

except on the current channel
Lit: A measurement error generated on the
current channel

FAIL Indicator

(2) Monitoring status
(communications)

When a measurement error occurs, the Bit of

the error generated in the monitoring status

turns ON. j%lz Bit information)>
Refer to 6-3 Variable Area Map on page 6-5 D

[=Y=]=1=}

Resistance Value

Voltage Value Out-of-Range Error

for details on the monitoring status. [0 0|0 | Outo-Range Error
==

1l Current Value Out-of-Range Error

K7TM Temperature Data

Not-refreshed Error

Not-stabilized Error
AD Error * PLC memory
« K7TM Configuration
Tool

(3) Output at Error

When a measurement error occurs, the Jo @ « al
transistor output is turned OFF. (Output at [
Error terminal number 15 and 16) ————
The ON/OFF logic of the transistor output 35 35
cannot be changed. 204
SISt
sistsi=il

4-5-2 Actions for Measurement Errors

® Occurrence Conditions and Reset Conditions for Measurement Errors
This section shows the types of measurement errors and the error occurrence/reset conditions.

Error type

Error occurrence condition

Error reset condition

Resistance Value
Out-of-Range Error

The resistance value went out of the range.

The resistance value went
into the range.

Voltage Value
Out-of-Range Error

The voltage value went out of the range.

The voltage value went into
the range.

Current Value
Out-of-Range Error

The current value went out of the range.

The current value went into
the range.

Temperature Data
Not-refreshed Error*1

The temperature data is not refreshed for
Temperature Data Refresh Wait Time or longer.

The temperature data was
refreshed.

Not-stabilized Error*2

The waiting for stabilization state continued for the
time of Logging Cycle x 5.

The stabilized state was
brought about.

A/D Error

The A/D converter in the K7TM was broken. Or,
the A/D converter was malfunctioned by the
influence of noise.

It is recovered by eliminating
the influence of noise and
cycling the power supply. If
the Unit does not recover,
contact your OMRON
representative.

*1. Only applicable to the case where the stabilization discrimination method is temperature.
*2. The not-stabilized error is detected in the waiting for stabilization state only.
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I Notification Actions for Measurement Errors

In case of measurement errors, the notification actions of communications status, LCD display, and
transistor output are given in the following table.

Actions for errors

Communications Display Output
el Other displays Output at
Measurement Error Status | Status Indicator | * If the error channel is P
. Error
displayed
Resistance Value | The resistance value FAIL Indicator | When a resistance value is | ON to OFF
Out-of-Range out-of-range error Bitis ON. | An error has displayed, the value is
. . Turns OFF
Error occurred in the | flashing. .
. if any one of
Voltage Value The voltage value displayed . When a voltage value is the errors
Out-of-Range out-of-range error Bit is ON. | channel: Lit displayed, the value is oceurs.

Error

Current Value
Out-of-Range
Error

The current value
out-of-range error Bit is ON.

Temperature Data
Not-refreshed
Error

The temperature data
not-refreshed error Bit is ON.

Not-stabilized
Error

The not-stabilized error Bit is
ON.

A/D Error

The A/D error Bit is ON.

An error has
occurred except
in the displayed
channel:
Flashing

flashing.

When a current value is
displayed, the value is
flashing.

When a temperature is
displayed, the value is
flashing.

The STAB Indicator is
flashing.

ERFH is flashing on the
main display.
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I Details on Temperature Data Not-refreshed Error

This error is detected only when the stabilization discrimination method is temperature.

The temperature data not-refreshed error will occur if no temperature data was written for the time of
Temperature Data Write Cycle x 3 after temperature data was written last. This error is reset when
temperature data is written. It is necessary to set the Temperature Data Write Cycle setting parameter
according to the cycle in which to write temperature data into the K7TM from the host system.

The following is an example case where the temperature data write cycle is 2 s.

If no temperature data is written within the time of Temperature Data Write
Cycle x 3, this will be judged a temperature data not-refreshed error.

1013 JUBWAINSES G-

Temperature data
write monitoring
timer

Temperature data J

write timing

If any temperature data is written, the temperature

data not-refreshed error will be reset. H :
Temperature data -

not-refreshed error
status

v

I Details on Not-stabilized Error

$10413 JUBWIAINSES) IO} SUONDY Z-G-

The not-stabilized error will occur if the stabilized state was never brought about during the period of
Logging Cycle % 5.

This error is reset when the stabilized state is brought about.

It requires no setting or operation.
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4-6 Logging Function

4-6-1 Function and Application

The logging function is a function to provide logs for the user who uses the K7TM on a stand-alone

basis.

It can be used by means of the communications function.

It will be useful in adjusting the alarm value while seeing the logged reference resistance value change
rate, if the user connects the K7TM with the K7TM Configuration Tool in replacing the heater.

Keeping logs allows transitions in equipment deterioration to be visualized as values. Accumulating the
data might makes it possible to conduct the data analysis required for predictive maintenance.

I Function Details

® |tems to Be Logged
Items to be logged are shown below.

Number of

Log group Item logs

Reference Resistance
Value Change Rate

Resistance monitoring log | Voltage Value 30

Current Value

Record Time *1

1.

The total power ON time [in seconds] of the K7TM is recorded.

The addresses of log data are H’1300 to H'13D0.

Refer to the variable area map in 6-3-3 Variable Areas of 1CH (Change Beginning Address into 2 for
Variable Areas of 2CH) on page 6-8 for details.

® Logging Timing
Logs are saved on a first-in-first-out basis with the individual timing below.

Resistance monitoring In the stabilized state, the reference resistance value change rates are
log: calculated and saved by Logging Cycle.

The logging cycle is 100 times by default.

® Timing of Logging
The following two setting parameters are related to logging.
» Logging Cycle (default value: 100 (in 10 times))
* Measurement Value Calculation Cycle (default value: 100 (in seconds))

The following gives a description of logging at default values.

The resistance monitoring log items are calculated once every 100 seconds of the measurement
value calculation cycle.

For the logging cycle, the K7TM keeps a log once every 1,000 times: 100 x 10 times.

That is, the pace is once every 100,000 seconds (1,000 times x 100 seconds). (However, the
number of times is counted in the stabilized state only.)

Converted into hours, it is 100,000 + 60 seconds + 60 minutes = 27.7 hours. The frequency is
approximately a day.

Since the number of logs is up to 30, the K7TM retains about a month of logs.

To accumulate a month or more of data, read the logs with the external host system or the K7TM
Configuration Tool.
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® How to Read a Log

Reading a log requires refreshing the log to be stopped by the operation command Log Refresh
Start/Stop. You cannot read it unless refreshing the log has stopped. No log is saved while
refreshing the log has stopped. After reading the log, you will need to send the operation command
Log Refresh Start to resume saving log data.

|E| Precautions for Correct Use

The accuracy of the total power ON time is low, so use it as a guideline value.

In addition, if you turn OFF the K7TM in operation many times a day, the total power ON time
will not progress and the Record Time will not be recorded correctly.

The total power ON time means the total number of hours, measured in seconds, for which the

K7TM is energized.

uonoung buibbo] 9-¢
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4-7 Running Time

The K7TM is equipped with electrolytic capacitors. The electrolyte inside the electrolytic capacitors
penetrates the sealing rubber and evaporates as time passes. This causes deterioration of
characteristics, such as decreasing the capacitance. Due to this deterioration of the electrolytic
capacitor characteristics, the K7TM decreases its performance as time passes.

The running time function calculates an approximate period until the ErLectrotlyti_ct_capacitor
K7TM stops functioning at its full capacity due to the deterioration of characiensies

A 4
the electrolytic capacitor characteristics. \

Guideline Operation time
value

The AGE Indicator will light when the approximate value is reached.
You can use this function as a guideline for K7TM replacement. 1A ’,-'
i
| (L
cJ 500
T

AGE Indicator

The running time function can be selected from the Use Running Time setting parameter. The default

value is OFF (Not used). Refer to 5-7 Initial Setting Level (LVL i Zon page 5-25 for how to operate 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.

\ L/ The running time function provides an indication of when the deterioration of the electrolytic capacitors will prevent the
K7TM functioning at its full capacity. It does not provide information on failures occurring due to other causes.

If the running time function is disabled by the influence of a failure, noise, etc., you will be notified of that
by K7TM Status (Bit 14: Running Time Measurement Error) of the communications function. Refer to
6-3-5 Details about Status Information on page 6-13 for address and Bit configurations.

If a running time measurement error has occurred, first turn the power OFF then back ON again. If
operation returns to normal (Bit is OFF), then noise may have caused the problem. Check for noise. If
operation does not return to normal, contact your OMRON representative.
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4-8 Self-diagnosis Error

The self-diagnosis error is an abnormal state in which the K7TM cannot perform the functions that it
was primarily meant to perform.
An error has occurred in the internal memory operation.

If the self-diagnosis error has occurred in the K7TM, it will behave in one of the following two patterns.

e All the displays in the front section are not lit.

4.‘

co

e

I Pattern 1 z
® The alarm output indicator is lit in red. A\, %

2

L

°

® The communications terminal 1 and the communications terminal 2
are both disabled.

e Both the alarm output and the output at error are OFF.

I Pattern 2

® The alarm output indicator is lit in red. WV

e [/F is lit on the main display.

® The communications terminal 1 and the communications terminal 2 - -
are both disabled. , , “ ‘

N

e Both the alarm output and the output at error are OFF.

}g Corrective Action

» Cycle the power supply. If operation returns to normal, then noise may have caused the
problem. Check for noise.
« If the Unit does not recover, contact your OMRON representative.

@ Additional Information

Section 8 Troubleshooting on page 8-1
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Using Parameters
]

This section describes using parameters with key operations on the K7TM.

5-1 Levels . ... i et e 5-2
5-2 Setting Parameters and SettingValues ............................ 5-4
5-2-1 Setting Change Protection . ...... ... ... ... .. . . . . . 5-6
5-2-2 Parameters . . ... 5-7
5-3 OperationLevel ......... ...ttt naaeeanenns 5-8
5-3-1 Switching Measurement Values and Displayed Channels ............... 5-8
5-3-2 Display of Measurement Value Mark ............ ... ... ... ... ... .... 5-9
5-3-3 Measurement Value Display Automatic Scroll . ....................... 5-9
5-3-4 Parameters on Operation Level ......... ... ... ... ... ... ... ... ... 5-10
5-4 Adjustment Level (Common) (LVLFR) ........ ..., 5-13
5-4-1 Moving to Adjustment Level (Common) .......... ... ... ... ... ...... 5-13
5-4-2 Parameters on Adjustment Level (Common) ........................ 5-14
5-5 Adjustment Level (Power) (LVLA) .....coiitiiiii i iiiinannns 5-19
5-5-1 Moving to Adjustment Level (Power) ......... ... ... ... ... ... ... ... 5-19
5-5-2 Parameters on Adjustment Level (Power) . .......... ... ... ... .. .... 5-20
5-6 Adjustment Level (Temperature) (LVLL) ......... ... ..o .. 5-22
5-6-1 Moving to Adjustment Level (Temperature) .......... ... ... ... ...... 5-22
5-6-2 Parameters on Adjustment Level (Temperature) ..................... 5-23
5-7 Initial Setting Level (LVL D) . ... ... i n 5-25
5-7-1 Moving to Initial Setting Level .. ......... . ... ... . . . 5-25
5-7-2 Parameters on Initial Setting Level .. ..... ... ... ... ... .. ... .. ... 5-26
5-8 Communications Setting1or2Level (LVL {orc) .................. 5-30
5-8-1 Moving to Communications Setting Level ........... ... ... ... ... ... 5-30
5-8-2 Parameters on Communications Setting 1 or2 Level ................. 5-31
5-8-3 Unit Number . ... 5-32
5-9 Operation Command with Key Operation ......................... 5-33
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5 Using Parameters

5-1 Levels

The parameters are grouped into “levels.”
Levels are divided into seven types for the K7TM.

Measurement o
Level . Description
operation
Operation Possible. This is a level on which to display measurement values. The Unit is on this
level immediately after the power is turned ON.
Adjustment Possible. This is a setting level for adjustment.
(Common)
Adjustment Possible. This is a level on which to make adjustments required when the stabilization
(Power) discrimination method is Power.
Adjustment Possible. This is a level on which to make adjustments required when the stabilization
(Temperature) discrimination method is Temperature.
Initial Setting Stops. This is a level on which to make basic initial settings.
Communicatio | Stops. This is a level on which to make communications settings for communications
ns Setting 1 1 terminals’™.
Communicatio | Stops. This is a level on which to make communications settings for communications
ns Setting 2 2 terminals 2.

*1. These are communications terminals to connect the host system.
*2. These are communications terminals to connect the K7TM Configuration Tool, loT gateway, etc.

® LVL/Measurement Value Displays

On the Operation Level, the LVL/measurement
value display represents the currently
displayed measurement value as a mark.

On the other levels, their respective characters

are displayed.

_ Characters Level
Measurement
value Operation
displayed
P Adjustment
(Common)
b Adjustment
(Power)
- Adjustment
- (Temperature)
a Initial Setting
, Communications
! Setting 1
2 Communications
Setting 2
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I Procedure for Moving from Level to Level

® To Adjustment Level
(Common) Power ON
: |
Pressing the Level Key (@) on v
the Operation Level (for less Power ON reset ¢—— N
o
than 1 second) moves you to | Atleast1s
. v
the AdJUStment Level Adjustment Level P . = | nitial Setting Level
(Common) < Operation Level | & Atleast3s L O —
(Common). LVLA © — 0
Lessthan 1s 4 @
&) Lessthan1s
® To Adjustment Level Ty it o}
J Adjustment Level Communications
(Power) Setting 1 Level |
(Power) LVL b LVL !
Pressing the Level Key (@) on - o
the Adjustment Level Lessthan 15 Lessthan 15
Adjustment Level Communications o
(Common) (for less than 1 ('Jl'emper:?\_ture) R \ Setting 2 Level - A
second) moves you to the LVLE LVLc -
. Lessthan 1s e
Adjustment Level (Power). 2

® To Adjustment Level
(Temperature)

Pressing the Level Key (@) on the Adjustment Level (Power) (for less than 1 second) moves you to

the Adjustment Level (Temperature). To return to the Operation Level, press the Level Key (@) (for
less than 1 second).

® To Initial Setting Level
On the Operation Level, Adjustment Level (Common), Adjustment Level (Power), or Adjustment
Level (Temperature), when you press the Level Key (@) for 1 second or more, the main display
starts to flash at high speed. Then, keeping the key held down for 2 seconds or more moves you to
the Initial Setting Level. To return to the Operation Level, press the Level Key (@) for 1 second or
more.

® To Communications Setting 1 Level

Pressing the Level Key (@) on the Initial Setting Level (for less than 1 second) moves you to the

Communications Setting 1 Level. To return to the Operation Level, press the Level Key (@) for 1
second or more.

® To Communications Setting 2 Level
Pressing the Level Key (&) on the Communications Setting 1 Level (for less than 1 second) moves
you to the Communications Setting 2 Level. To return to the Initial Setting Level, press the Level Key
(@) (for less than 1 second). To return to the Operation Level, press the Level Key (@) for 1 second
or more.

|, After returning from a level where measurement has stopped (Initial Setting, Communications Setting 1, or
@ Communications Setting 2) to the Operation Level, the power ON reset process is always executed to clear
¥  measurement values and alarm outputs.
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5-2 Setting Parameters and Setting
Values

]
o Settlng Parameters Parameters of 1CH Parameters of 2CH
Setting items on each level are A : RO .

1
g Setting parameter 1 1 : Setting parameter 1 |
1
(@) Lessthan 1s ' : 1 (@) Lessthan1s
. -CH 1 '@ -CH
The setting parameters can be ) O
Setting parameter 2 |2 ’ .~ | Setting parameter 2

called “setting parameters.” E
switched with the Mode Key : 1 (@) Lesstran s 1 () Lo han 15

(@). :

1
1
1
Setting parameter 3 . : Setting parameter 3
1
1 I
1

The setting parameters can be | (@) Lessthan s 1 (@) Lessthan 15
switched between 1CH and N e 4 N e 4

2CH with the Up Key () * represents the parameter that has a setting value for each channel.

-

* If the Maximum Number of
Channels on the Initial Setting Level
is set to 1, channels will not be switched.

® Settlng Value di%ﬁi;”ﬁ}g{el Monitoring state  Setting change state
. . - _
A value se: forleach settlung parameter is | oM | | 123 | 4’:_:’5’ o
called the “setting value. X ] setting value.
The state where the setting value is No ?gresrastion
displayed is called the “monitoring state,” a
and the state where it can be changed is To the next setting parameter
called the “setting change state.”
® Display or Change of Setting Value
Use the following operations to display or change the setting value.
1. Press the Level Key (@) and the Mode Key () several times
to display the setting parameter to change.
® The setting parameter characters are displayed on the main
display.
2. Press the Shift Key (X)) to enter the monitoring state. %

® The setting value is displayed.

e |f you only want to check the setting value, press the Mode Key
here to move to the next setting parameter.
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3. Press the Shift Key again to move to the setting change state. % a -

e The changeable numeric starts to flash.

4. Use the Shift Key and the Up Key (®) to change the setting a \‘.,',.,
value. % ‘ | Y|
l AT

e |f no key operation is performed for 5 seconds, the setting value
will be saved and the system will return to the monitoring state.

5. Press the Mode Key to move to the next setting parameter.

® The changed setting value is saved in the internal memory.

sonjep Bunjag pue sisjoweled bunjesg z-g
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5-2-1

Setting Change Protection

The K7TM can protect the setting values from
being changed with key operations.

You can protect the setting values to prevent
them being inadvertently overwritten due to
unintentional key operations.

Setting it to ON (Prohibited) yields the following
results:

® You can enter the monitoring state, but you
will not be able to enter the setting change
state.

® The LOCK Indicator will light on the front
display to show that the Unit has been
protected.

Change Prohibition

P t L ¢
dis?)rlgglngt:trel Monitoring state  Setfing, changefstate
[ £ g
(ACH | =3 | 2 |
TN - (/S
. | change the
f ’ setting value.
No operation
B for5s
VV‘
To the next setting parameter
[RDY/STAB

A

(
|
H

I
-‘

M
)

J
L

(
l

C

® How to Enable Setting Change Protection
You can enable the setting change protection at one of the following levels.

e Operation Level

o Adjustment Level (Common) with parameters displayed
o Adjustment Level (Power) with parameters displayed
o Adjustment Level (Temperature) with parameters displayed

Press and hold both the Mode Key () and the Level (©) Key for 3
seconds or more. After the main display flashes at high speed, the

LOCK Indicator will light.

The same operation applies to canceling the setting change

protection.

(i~

STAB

AC M |
;HLH'

[Jo
(o
(]~
(]
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5-2-2 Parameters

The following figure gives an overall image of the parameters.

| Power ON
!
| Power ON reset I
o
© S N
[ Initial Setting At least Communications At least
Adjustment Level (Power) Adjustment Level (Common) Operation Level Level 1s © Setting 1 Level 1s g’
VLA VLA g L f =
e N r a r ~ r " o) thLeS1s s N 5
laximum Number n
Power | ] Heater | ] —] of Channels ol Baud Rate «
Stabilization Deterioration 1 o
Range © Alarm Value | © Reference | @ ]
s iarming) | L el A g
Average Heater @ Change Rate 3s ] Voltage Parity 1 g
Power at Deterioration oy Input AN =2
Stabilization ® Alarm Value n IVaIue ce Range = °
(Critical) 7]
Power Last Resistance CT Input 111 | Send Wait L
Change Rate Value Change ; = Voltage Range Time 1 a
Rate Alarm /
Value L Jvalue @
E =T=] Fluctuation Heater Burnout Stabilization =
¥ 71~ | Value under Alarm Value Discrimination © 3
Evaluation (Voltage) oo Current Communications Less Q@
(Power) Value Setting 2 Level than1s <
~ Heater Burnout Y/ :_’
Alarm Value )
]
Adjustment Level | & (Current) | gg g|Pover Baud Rate @
Less - —
(Temperature) thani s 2
Ll Resistance I_@J At(l@ t
Value Movin: ss eas
( Temperature ) Average 9 Temperature than 1s PREG|Party 2 1s
Set Point Count
Power
Moving
Average =] 1 = ni]Alarm Send Wait
L Temperature | o end Wal
Stabilization <@ Count A Status Time 2 .
Range Normal @ Measurement ')
- @ LI | Fluctuation L J Value o
Deviation Calculation
=) 111 1| Temperature
I%)s Data Write Cycle Q?
Cycle Y] Normal Use
fhan 19 @ NFd5 Fluctuation Running g
i Deviation Time
Fluctuation
Value under @ Reference %
Evaluation T 1| Reference Version =
@ (Temperature) F [ F 7 | Resistance ¢
~ - Value
. -
1 Fluctuation
cv E’F Value under
Note Power ON reset is a reset Evaluation
process that runs when the @ (Resistance)
power turns ON. (Measurement n 1| Measurement
values and alarm outputs are v Voltage Lower
cleared.) Limit Value
Measurement
JTL IV | Current Lower
Limit Value
)
(. J

M Precautions for Correct Use

When you move to the Initial Setting Level, the alarm output and output at error contacts turn
OFF, regardless of the setting value of the Alarm Polarity setting parameter.

If it is set to normally close, turning the output OFF will have 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 alarm
output and output at error contacts, 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 Operation Level

The Operation Level is a level on which to display measurement values that the K7TM measured.

Turning ON the power executes the power ON reset process to move Operation Level
you to the Operation Level. (

Reference
Resistance Value
Change Rate

Iy
250

Resistance
Value

Voltage
Value

Temperature

Alarm Status

5-3-1 Switching Measurement Values and Displayed Channels

e Use the Mode Key (©)) to switch measurement  Measurement values of 1CH Measurement values of 2CH
values to display. ( ) ~ ( )
e Use the Up Key (&) to switch channels to Reference  |Less than 1s Reference
disola .\7 I 1ce l:“:I l'-l' \R/’e|5|stance
A alue 1.0 | Value
play Change Rate S Change Rate
Resistance |tessthants 111 1| Resistance
When the Maximum Number of Channels is 1CH, Value (L1, | Value
\Q’ even if you press the Up Key (), measurement Voltage Less than 1's o) Voltage
=  values will not be switched but the measurement Value (| Value
values of 1CH will be displayed. @
Current Lessthan 1 s 1 | Current
Value = 4.0 |Value
A ©
Power Less than 1 s Power
Temperature Less than 15 ] ,n ,n Temperature
(YR
®
Alarm Lessthan 1 N T ng|Alarm
Status IN 1IN | Status
@
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5-3-2 Display of Measurement Value Mark

A mark for each of the currently measured values
is displayed on the LVL/measurement value

Reference Resistance Value Change Rate Current Value

i v v
display. A JC N L Tl
R Y A P N
Measurement . ] {
Meaning CH CcH
value mark
Reference Resistance Value Power
A Resistance Value is s
Change Rate ] N C e
e ———" ~ I J o go
7 esistance Value | 'L,.L'L' | 1 _
v Voltage Value CH' CH'
N Current Value
Voltage Value Temperature
g Power
\ S 2 v
‘ Tomperature Vo (e
A Alarm Status (YR | (e

|
{ {
CH CH

Alarm Status

I =

1

\;
I

]

N Z M
INLIIN

-

[2]
T

5-3-3 Measurement Value Display Automatic Scroll

Only the three measurement values to be displayed on the Operation Level are scrolled automatically
at intervals of 5 seconds. You can check them with no key operation during inspection. For two
channels of measurements, the values are scrolled automatically from 1CH to 2CH, and then the first
measurement value of 1CH comes back.

® Target Measurement Values
The following measurement values are targeted for the measurement value display automatic scroll.
e Reference Resistance Value Change Rate
® Resistance Value
e Alarm Status

® Procedure

1. On the Operation Level, press the Mode Key (@) for 3 seconds
or more.

e After the main display flashes at high speed, the automatic scroll
becomes enabled.
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5 Using Parameters

o To cancel the automatic scroll, press the Mode Key (©@) for 3 seconds or more.

While the automatic scroll is enabled, the following cannot be executed. When
you use them, disable the automatic scroll.

» Operation command with key operation, Reference Resistance Value
\ Registration Start

@ » Operation command with key operation, Reference Resistance Value
Registration Cancel

» Changing displayed measurement values or displayed channels with key
operation

5-3-4 Parameters on Operation Level

For parameters on the Operation Level, you can only display the monitored values but cannot set them.

I /| Reference Resistance Value Change Rate

The resistance value change rate is calculated on the basis of the

Monitoring range
Reference Resistance Value.

-100.0 to 999.9 (%)
It is refreshed for each Measurement Value Calculation Cycle.

Reference Resistance Value
Resistance Value = x 100 - 100 (%)

Reference
Change Rate Resistance Value

L Setting-related page

4-2 Measurement Values (P. 4-4)

Resistance Value (Operation Level) (P. 5-10)

Reference Resistance Value (Adjustment Level (Common)) (P. 5-17)
Measurement Value Calculation Cycle (Initial Setting Level) (P. 5-28)

[} .
I T Resistance Value

This is a resistance value of the heater.
It is refreshed for each Measurement Value Calculation Cycle. 0.000 t0 9.999 (Q)
Moving average processing is applied according to the setting of 10.00 to 99.99 (Q)
Resistance Value Moving Average Count before refreshment. 100.0 10 999.9 (Q)

Monitoring range

L Setting-related page

4-2 Measurement Values (P. 4-4)

Resistance Value Moving Average Count (Adjustment Level
(Common)) (P. 5-15)
Measurement Value Calculation Cycle (Initial Setting Level) (P. 5-28)
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I V' Voltage Value

This is a voltage value applied to the heater. Monitoring range
It is refreshed for each Measurement Value Calculation Cycle. 120 V range: 0.0 to 132.0 (V)

240 V range: 0.0 to 264.0 (V)
480 V range: 0.0 to 528.0 (V)
600 V range: 0.0 to 660.0 (V)

L Setting-related page

4-2 Measurement Values (P. 4-4)
Measurement Value Calculation Cycle (Initial Setting Level) (P. 5-28)

I L Current Value

|oAs uonesado ¢-g

This is a current value applied to the heater. Monitoring range
It is refreshed for each Measurement Value Calculation Cycle. 5 A range: 0.00 to 5.50 (A)

25 Arange: 0.0 to 27.5 (A)

100 A range: 0.0 to 110.0 (A)
200 A range: 0.0 to 220.0 (A)
400 A range: 0.0 to 440.0 (A)
600 A range: 0.0 to 650.0 (A)

L setting-related page

4-2 Measurement Values (P. 4-4)
Measurement Value Calculation Cycle (Initial Setting Level) (P. 5-28)

[2A87 uonesadQ uo sisjsweled p-€-G

r
I J Power
This is an apparent power of the heater. Monitoring range
It is refreshed for each Measurement Value Calculation Cycle. 0.0 t0 429.0 (KVA)

Moving average processing is applied according to the setting of
Power Moving Average Count before refreshment.

L setting-related page

4-2 Measurement Values (P. 4-4)
Power Moving Average Count (Adjustment Level (Common)) (P. 5-16)
Measurement Value Calculation Cycle (Initial Setting Level) (P. 5-28)
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[}
I C Temperature

[
]

]

1

This is a temperature used as a reference for checking the heater

Monitoring range
for stability.

-1,999 to 9,999 (°C/°F)
It is refreshed by the value written from the host system to the

K7TM.
It is used when you select Temperature for the Stabilization
Discrimination Method on the Initial Setting Level.

L Setting-related page

4-2 Measurement Values (P. 4-4)
Stabilization Discrimination Method (Initial Setting Level) (P. 5-27)

Alarm Status

This parameter displays the present alarm

Monitoring L.
Description
status. range
The Alarm Status that can be checked via NG Normal
communications is displayed. ALM I Heater Deterioration
Alarm (Warning)
ALMe Heater Deterioration
Alarm (Critical)
RE-R Last Resistance Value
Change Rate Alarm
Value
Hh Heater Burnout Alarm
[ d
L Setting-related page

4-4 Alarm (P. 4-18)
6-3-5 Details about Status Information (P. 6-13)

-
~

If multiple alarms occur, they are displayed in the priority order: HB > ALM2 >
@ RT-R > ALM1.
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5 Using Parameters

5-4 Adjustment Level (Common) (LVL )

The Adjustment Level (Common) is a level that has the parameters required to be adjusted for using

the K7TM.

Pressing the Level Key (&) on the Operation Adiusi

Adjustment Level (Common)

Level (for less than 1 second) moves you to the .
Adjustment Level (Common).

1
()] 1
©

Heater Deterioration
Alarm Value (Warning)

Heater Deterioration
Alarm Value (Critical)

Last Resistance Value

Average Count

1 N Reference
"\',': - "\’ Change Rate Alarm Resistance
Value Value
Heater Burnout Alarm Fluctuation Value
Value (Voltage) under Evaluation
@ (Resistance)
| Iu] Heater Burnout Alarm 1/ M~ NI | Measurement
hb = 171 | Value (Current) ¥ 110 IV | Voltage Lower
© © Limit Value
Resistance Value - M t
o : 1M~ W | Measuremen
F/u El_ E"OV"}Q Average F U112 1M | Current Lower
oun imi
Limit Value
Power Moving

Normal
Fluctuation
Deviation

Normal Fluctuation
Deviation Reference

5-4-1 Moving to Adjustment Level (Common)

1. Press the Level Key (@) on the Operation
Level (for less than 1 second) to move to
the Adjustment Level (Common).

P i N
A}

Adjustment Level

(4 A7) (uowwo)) [aae Jusuwysnlpy -G

(@) Lessthan 1s
Operation Level |ss——

(©) Less than 1 sl

1

1

1

1 (Common)
1

1

1

! Adjustment Level
1

1

1

1

1

1

1

1

(uowwo)) |oAsT Juswisnlpy o3 BUINO L-1-G

(Power)

(©) Less than 1 sl

Adjustment Level
(Temperature)

(@) Lessthan1s

I:l Under Measurement Operation

e When you have reached the Adjustment Level (Common), A is
displayed on the “LVL/measurement value display.”

e To return to the Operation Level, press the Level Key (©) 3
times within 1 second.

Less than
% 1 second
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5 Using Parameters

5-4-2 Parameters on Adjustment Level (Common)

[ Y|
NN

| Heater Deterioration Alarm Value (Warning)

Set the alarm value (warning) for heater
deterioration.

The alarm will be turned ON if the Reference
Resistance Value Change Rate exceeds this
alarm value.

Range of setting

Default value
values

0.1 10 999.9 (%) 3.0 (%)

L setting-related page

4-4-4 Heater Deterioration Alarm (P. 4-20)
Reference Resistance Value Change Rate (Operation Level) (P. 5-10)

o m . . ags
I rL11c Heater Deterioration Alarm Value (Critical)

Set the alarm value (critical) for heater
deterioration.

The alarm will be turned ON if the Reference
Resistance Value Change Rate exceeds this
alarm value.

Range of setting

Default value
values

0.1t0 999.9 (%) 5.0 (%)

L setting-related page

4-4-4 Heater Deterioration Alarm (P. 4-20)
Reference Resistance Value Change Rate (Operation Level) (P. 5-10)

—

g

—

7k - F Last Resistance Value Change Rate Alarm Value

Set the alarm value for last resistance value
change rate alarm value.

The alarm will be turned ON if the Last
Resistance Value Change Rate exceeds this
alarm value.

If the setting value is larger than 200%, the
alarm will be disabled.

Range of setting

Default value
values

0.1 t0 999.9 (%) 25.0 (%)

L Setting-related page

4-2 Measurement Values (P. 4-4)
4-4-5 Last Resistance Value Change Rate Alarm (P. 4-21)
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I Hb -V Heater Burnout Alarm Value (Voltage)

Set the voltage conditions for heater burnout Range of setting

Default value
alarm. values
The alarm will be turned ON if the voltage value 0.01099.9 (% FS) 40.0 (% FS)

reaches Voltage Input Range x Heater Burnout
Alarm Value (Voltage) or more and the current
value reaches CT Input Range x Heater
Burnout Alarm Value (Current) or less.

L setting-related page

4-4-6 Heater Burnout Alarm (P. 4-24)
Voltage Input Range (Initial Setting Level) (P. 5-26)
CT Input Range (Initial Setting Level) (P. 5-26)

(4 A7) (uowwo)) [aae Jusuwysnlpy -G

I Hh - H Heater Burnout Alarm Value (Current)

Set the current conditions for heater burnout Range of setting

Default value
alarm. values
The alarm will be turned ON if the voltage value 0.0t0 99.9 (% FS) 1.0 (% FS)

reaches Voltage Input Range x Heater Burnout
Alarm Value (Voltage) or more and the current
value reaches CT Input Range x Heater
Burnout Alarm Value (Current) or less.

L Setting-related page

4-4-6 Heater Burnout Alarm (P. 4-24)
Voltage Input Range (Initial Setting Level) (P. 5-26)
CT Input Range (Initial Setting Level) (P. 5-26)

(uowwo)) |oAeT Juswisnlpy Uo sisloweled Z-v-G

e c o . .
I rv' " Resistance Value Moving Average Count

—

Set the moving average count for resistance Default

Range of setting values
value. value

L an (Moving Average Count of 10)
MCddL E (Moving Average Count of _
20) Ban
He LH (Moving Average Count of 40)

L setting-related page

Resistance Value (Operation Level) (P. 5-10)
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oo .
riv' £~ Power Moving Average Count

Set the moving average count for power.

Range of setting values

Default
value

i

L an (Moving Average Count of 10)

MCddLE (Moving Average Count of 20) | Lok

HCLH (Moving Average Count of 40)

L Ssetting-related page

Power (Operation Level) (P. 5-11)

MF o Normal Fluctuation Deviation

Set the range of resistance values required for

Range of setting Default value
the K7TM determining that the heater values
temperature is stabilized. 0.110 999.9 (%) 1.0 (%)

The stabilization range of resistance values is
as follows:

Normal Fluctuation Deviation Reference x
(100% - Normal Fluctuation Deviation [%]) to
Normal Fluctuation Deviation Reference x
(100% + Normal Fluctuation Deviation [%])

L Ssetting-related page

Resistance Value (Operation Level) (P. 5-10)
Normal Fluctuation Deviation Reference (Adjustment Level (Common))

(P. 5-16)

|

MNF o5 Normal Fluctuation Deviation Reference

This is a moving average value of the past 10 resistance values
calculated in the stabilized state.

It is a reference value for normal fluctuation deviation.

For this parameter, you can only display the monitored values.

L setting-related page

Monitoring range

Same range as Resistance Value
0.000 to 9.999 (Q)
10.00 to 99.99 (Q)
100.0 t0 999.9 (Q)

Resistance Value (Operation Level) (P. 5-10)
Normal Fluctuation Deviation (Adjustment Level (Common)) (P. 5-16)
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oCCc o .
I 7 -7 Reference Resistance Value

This is a reference resistance value registered by the operation Monitoring range
command Reference Resistance Value Registration Start.

Same range as Resistance Value

In the following case, the reference resistance value is a 0.000 t0 9.999 (0)
9 ’ 10.00 to 99.99 (Q)

temporarily registered value. 100.0 to 999.9 (Q)
» Reference Resistance Value Evaluation State
For this parameter, you can only display the monitored values.

L setting-related page

5-9 Operation Command with Key Operation (P. 5-33)
6-5 Operation Command (P. 6-17)
A-4 Operation of Reference Resistance Value Registration (P. A-16)

(4 A7) (uowwo)) [aae Jusuwysnlpy -G

o . . .
I £ 1 Fluctuation Value under Evaluation (Resistance)

In the Reference Resistance Value Evaluation State, the value for Monitoring range
which the reference resistance value change rate has fluctuated

) - Same range as Reference
most sharply will be displayed. Resistance Value Change Rate
For this parameter, you can only display the monitored values. -100.0 0 999.9 (%)

L setting-related page

Reference Resistance Value Change Rate (Operation Level) (P. 5-10)
A-4-1 Corrections When Reference Resistance Value Registration
Failed (Adjustments with Key Operation) (P. A-17)

/Y ..
I v 1ML N Measurement Voltage Lower Limit Value

(uowwo)) |oAeT Juswisnlpy Uo sisloweled Z-v-G

Set the lowest voltage conditions for calculating Range of setting

. Default value
resistance values. values
While the voltage value is low, the Unit will not 3.010 99.9 (% FS) 3.0 (% FS)

calculate any resistance value because an error
in resistance values is large.
Usually, use the default value as it is.

L setting-related page

Condition 3 (P. 4-10) under 4-3-5 Conditions for Moving from Waiting
for Stabilization to Stabilized

Condition 3 (P. 4-12) under 4-3-6 Conditions for Moving from Stabilized
to Waiting for Stabilization
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I

——

<
———

-

Y] N .
L i Measurement Current Lower Limit Value

Set the lowest current conditions for calculating Range of setting
. Default value
resistance values. values

While the current value is low, the Unit will not

3.51099.9 (% FS) 3.5 (% FS)
calculate any resistance value because an error

in resistance values is large.
Usually, use the default value as it is.

L Setting-related page

Condition 3 (P. 4-10) under 4-3-5 Conditions for Moving from Waiting
for Stabilization to Stabilized

Condition 3 (P. 4-12) under 4-3-6 Conditions for Moving from Stabilized
to Waiting for Stabilization
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5 Using Parameters

5-5 Adjustment Level (Power) (LVL k)

The Adjustment Level (Power) is a level that has the parameters Adjustment Level (Power)
required to be adjusted when the stabilization discrimination method LvLh
for heater temperature is Power.

Power Stabilization

Average Power at
EI'_- IE’I,MI Stabilization

Power Change
Rate

Fluctuation Value
under Evaluation
(Power)

(3 1A7) (18mod) [ane Jusunsnlpy G-g

5-5-1 Moving to Adjustment Level (Power)

1. Press the Level Key (@) on the Operation

Level (for less than 1 second) to moveto | l _______________________

the Adjustment Level (Common).
Operation Level (©) Less than 1 Adjustment Level
> (Common)

2. Pressing the Level Key (©) on the ! ®) Lessthamsl
Adjustment Level (Common) (for less than E

AY

1 second) moves you to the Adjustment
Level (Power).

(©@) Less than 1 sl

Adjustment Level
(Temperature)

(©@) Less than 1's

_______________________________

I:l Under Measurement Operation

(1omog) 1onaT Juswysnipy 0} BUIAO L-G-G

® When you have reached the Adjustment Level (Power), £ is
displayed on the “LVL/measurement value display.”

e To return to the Operation Level, press the Level Key (@) 2
. s Less than
times within 1 second. %1 second
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5 Using Parameters

5-5-2 Parameters on Adjustment Level (Power)

I FW - b Power Stabilization Range

Set the range of powers that the K7TM judges to

Range of setting
be stabilized. values Default value
The stabilization range of powers is as follows: 0.1 t0 999.9 (%) 20.0 (%)
Average Power at Stabilization x (100% - Power

Stabilization Range [%]) to Average Power at
Stabilization x (100% + Power Stabilization
Range [%])

L Setting-related page

Average Power at Stabilization (Adjustment Level (Power)) (P. 5-20)

N s .
I SEHi Average Power at Stabilization

This is an average power at stabilization registered by the operation Monitoring range

command, Reference Resistance Value Registration Start. S
. . . ame range as Power
For this parameter, you can only display the monitored values. 0.0 to 429.0 (kVA)

L setting-related page

5-9 Operation Command with Key Operation (P. 5-33)
6-5 Operation Command (P. 6-17)

A-4 Operation of Reference Resistance Value Registration (P. A-16)

oCCco
I imC i~ Power Change Rate

This is a power change rate based on the Average Power at

Monitoring range
Stabilization.

-100.0 to 999.9 (%)
It is refreshed for each Measurement Value Calculation Cycle.

For this parameter, you can only display the monitored values.

L setting-related page

Average Power at Stabilization (Adjustment Level (Power)) (P. 5-20)
Measurement Value Calculation Cycle (Initial Setting Level) (P. 5-28)
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5 Using Parameters

Ci oo . .
I £ v 1 Fluctuation Value under Evaluation (Power)

In the Reference Resistance Value Evaluation State, the value for Monitoring range
which the power change rate has fluctuated most sharply will be
displayed.

For this parameter, you can only display the monitored values.

-100.0 to 999.9 (%)

L setting-related page

Power Change Rate (Adjustment Level (Power)) (P. 5-20)
A-4-1 Corrections When Reference Resistance Value Registration
Failed (Adjustments with Key Operation) (P. A-17)

(3 1A7) (18mod) [ane Jusunsnlpy G-g

(1amod) |oAeT Juswisnlpy Uo sisjloweled Z-G-G
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5-6 Adjustment Level (Temperature) (LVL

I

)

The Adjustment Level (Temperature) is a level that has the Adjustment Level (Temperature)

parameters required to be adjusted when the stabilization
discrimination method for heater temperature is Temperature.

LVLE

Temperature Set

': - '_‘“'/ Point

Temperature
Stabilization Range

Temperature Data
Write Cycle

Fluctuation Value
under Evaluation
(Temperature)

1/

@

5-6-1 Moving to Adjustment Level (Temperature)

1.

Press the Level Key (©) on the Operation
Level (for less than 1 second) to move to
the Adjustment Level (Common).

Press the Level Key (@) on the Adjustment

Level (Common) (for less than 1 second) to
move to the Adjustment Level (Power).

Pressing the Level Key (@) on the
Adjustment Level (Power) (for less than 1
second) moves you to the Adjustment
Level (Temperature).

When you have reached the Adjustment Level (Temperature), £
is displayed on the “LVL/measurement value display.”

To return to the Operation Level, press the Level Key (@) for

less than 1 second.

1

1

I

: (@) Less than 1 sl
|
: (Power)
: (©) Less than 1 sl
1
1
1
1

Adjustment Level
(Temperature)

(@) Lessthan 1s

_______________________________

I:l Under Measurement Operation

Less than
@1 second

Heater Condition Monitoring Device User’s Manual (N227)



5 Using Parameters

5-6-2 Parameters on Adjustment Level (Temperature)

I £ -5 Temperature Set Point

Set the reference for temperature stabilization Range of setting
. - Default value
range that the K7TM judged to be stabilized. values
0to 9,999 (°C/°F) 0 (°CI°F)

L Ssetting-related page

Temperature Stabilization Range (Adjustment Level (Temperature))
(P. 5-23)

(7 1A7) (eamesadway) jaAe Juawssnipy 9-G

I E-5h4 Temperature Stabilization Range

Set the temperature stabilization range that the Range of setting
. . Default value
K7TM judged to be stabilized. values
The stabilization range of temperatures is as 110 9,999 (°C/°F) 10 °CI°F)
follows:

(Temperature Set Point - Temperature
Stabilization Range) to (Temperature Set Point + Temperature Stabilization Range)

L Setting-related page

Temperature Stabilization Range (Adjustment Level (Temperature))
(P. 5-23)

Lo =
I CwiL i~ Temperature Data Write Cycle

(admesadwsa] ) joAsT Juswisnipy uo siojeweled Z-9-G

Set the time during which the K7TM waits for Range of setting

. Default value
temperature to be written from the host system. values
A measurement error will occur if no 110 999 (s) 10 (s)

temperature data was written for Temperature
Data Write Cycle x 3 or longer time after
temperature data was written last.

L setting-related page

Temperature Set Point (Adjustment Level (Temperature)) (P. 5-23)
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Iy . .
I £ ¥ At Fluctuation Value under Evaluation (Temperature)

In the Reference Resistance Value Evaluation State, the value for Monitoring range
which temperature is most different from the temperature set point S

. . ame range as Temperature
will be displayed. -1,999 to 9,999 (°C/°F)
For this parameter, you can only display the monitored values.

L setting-related page

Temperature (Operation Level) (P. 5-12)

Temperature Set Point (Adjustment Level (Temperature)) (P. 5-23)
A-4-1 Corrections When Reference Resistance Value Registration
Failed (Adjustments with Key Operation) (P. A-17)
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5-7 Initial Setting Level (LVL )

The Initial Setting Level is a level that has the Initial Setting Level

. . . Ay
parameters required to be set first for using the — N
K7TM. Maximum Alarm Output
Number of Level
Channels
Voltage Input Logging Cycle
Range
CT Input Range Measurement
Value Calculation
Cycle
Stabilization Use Running
Discrimination Time
Method
Alarm Polarity Version
(. J
5-7-1 Moving to Initial Setting Level

1. On the Operation Level, Adjustment Level
(Common), Adjustment Level (Power), or
Adjustment Level (Temperature), when you ‘
press the Level Key (&) for 3 seconds or
more, you will move to the Initial Setting
Level.

v (@) Lessthan 1s
Operation Leve| |ss——

r 3 S

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

(@) Lessthan 1's

(@) Atleast 1s

Initial Setting Level

e When you have reached the Initial Setting Level, 1 is displayed
on the “LVL/measurement value display.”

e To return to the Operation Level, press the Level Key (@) for 1
second or more.

Heater Condition Monitoring Device User’s Manual (N227)

(©) Less than 1 sl

(@) Less than 1 sl
Adjustment Level
(Temperature)
(©) Atleast3s Under Measurement

y I:l Operation

Measurement Stop
(Operation Stopped)

At least
@1 second

Adjustment Level
(Common)

Adjustment Level
(Power)
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5 Using Parameters

5-7-2 Parameters on Initial Setting Level

I M X L H Maximum Number of Channels

Set the number of input channels to use.

This is a setting common to all channels.

Range of setting
values

Default value

1t02

L Setting-related page

5-3-1 Switching Measurement Values and Displayed Channels (P. 5-8)

I L N -V Voltage Input Range

Set the voltage input range, according to the
voltage applied to the heater.

Range of setting
values

Default value

=T

=T

[y g W
o R R Y
SR ]

oy
]
==

L setting-related page

(1) Checking the Heater and Selecting the Special CT (P. 2-5) under
2-3 Advance Preparation

I L NL £ CT Input Range

Set the CT input range, according to the CT to
use.

Range of setting
values

Default value

SA
cSA

mn
[y

nn
E‘IJLI

HOoA

GOOR

L Setting-related page

(1) Checking the Heater and Selecting the Special CT (P. 2-5) under
2-3 Advance Preparation
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MIZ | ] ags . . . . .
I M £ o Stabilization Discrimination Method

Set the method by which to monitor the heater. Range of setting

Default value
values

Md- 1. Power
Md -2 Temperature

L Setting-related page

Stabilization Discrimination Method for Heater Temperature (P. 2-3)
under 2-1 Overview

(4-3) Selection of Method (P. 2-18) under 2-4 Configuration with Tool
(Also Configurable with Key Operations)

4-3 Measuring Changes over the Years in Heater (P. 4-6)

N Z NI .
I oL Alarm Polarity

Set whether to turn the alarm output contacts Range of setting

ON or OFF during normal operation. values Default value

N-a: Normally open
N-L: Normally close

n

If the setting value is set to - o (normally open),
the output contacts will be OFF during normal

operation. If it is set to N'-L (normally close), the
output contacts will be ON. That is, when the
alarm output turns ON (alarm occurs), the
output contacts will turn ON if the setting value
is N-o or OFF if the setting value is N-L.

This is a setting common to all channels.

L setting-related page
4-4-2 Polarity of Transistor Output When Alarm Occurs (P. 4-19)

When the K7TM is turned OFF, the output Output Output contacts
contacts turn OFF regardless of the alarm contacts ON OFF
polarity setting value. The difference between When no alarm
normally open and normally close is not only that occurs
c During Power OFF
the logic is reversed when an alarm occurs. Normally | When an alarm | When moving to
When setting the alarm polarity, also consider open occurs Initial Setting Level
whether to handle turning the output contacts Whena
. . . self-diagnosis error
OFF when the power is unintentionally turned 0CCUrs
OFF in the same way as when no alarm occurs, Wh
en an alarm
or as when an alarm occurs. occurs
During Power OFF
Note that the output contacts turn OFF Normally | when no alarm | When moving to
regardless of the alarm polarity setting value, close oceurs :/’\‘/'E:Liet“”g Level
not only when the K7TM power is turned OFF, self-diagnosis error
but also when it is moved to the Initial Setting oceurs

Level, or when a self-diagnosis error occurs.
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5 Using Parameters

—

1) 1/
I AL L Alarm Output Level

Set the level where the alarm output is produced Range of setting T
when an alarm occurs. values
This is a setting common to all channels. Lak: Warning or Critical | -,

HCLH: Critical

L Ssetting-related page

4-4-2 Polarity of Transistor Output When Alarm Occurs (P. 4-19)

I L oliF Logging Cycle

Set the cycle in which to keep a log of the Range of setting

. Default value
reference resistance value change rate, voltage values
value, current value, and record time. 10 t0 9,999 (in 10 times) | 100 (in 10 times) (approx.
The Unit keeps a log whenever the 1 day)

measurement values are calculated as many
times as the count set in the Logging Cycle in
the stabilized state.

Example: When the measurement value
calculation cycle is set to the default of 100
seconds, log data is recorded once every 27
hours (= 100 seconds x 1,000 times).

L Ssetting-related page

4-6 Logging Function (P. 4-30)
Measurement Value Calculation Cycle (Initial Setting Level) (P. 5-28)

[y
v

M
E

Measurement Value Calculation Cycle

Set the cycle in which to calculate the Range of setting
Default value
measurement values. values
1 t0 999 (s) 100 (s)

L setting-related page

(4-2) Operation Setting of K7TM (P. 2-17) under 2-4 Configuration with
Tool (Also Configurable with Key Operations)

2-7-1 Adjusting the Setting Value of Measurement Value Calculation
Cycle (P. 2-52)
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or - . H
I rnuC Use Running Time

Set whether to inform you with the status display Range of setting
. Default value
AGE Indicator that the K7TM has reached an values
approximate period in which it stops functioning SFF- Not used _
at its full capacity due to the deterioration of the ah: Used ofF

electrolytic capacitor characteristics.

This is a setting common to all channels.

L setting-related page
4-7 Running Time (P. 4-32)

I v 1.l Version

(7 A7) 19887 Buzas eniu) 2-G

Displays the current software version. This Range of setting
parameter only lets you see the software values
version. It cannot be changed.

Default value

\ 1y
@ The “1.0” part varies with the current software version.

|12A8 Bumag [eniu| uo sieleweled z-/-G
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5-8 Communications Setting 1 or 2 Level
(LVL / or )

The Communications Setting Level is a level where you set the
parameters required for the serial communications (Modbus RTU)

between the K7TM and external devices.

The parameters are grouped as follows, according to the devices to

be connected.

e Communications Setting 1 Level: Intended for the host system

(host computer, PLC, etc.)

o Communications Setting 2 Level: Intended for the K7TM

Configuration Tool or the loT gateway

On the Operation Level, Adjustment Level
(Common), Adjustment Level (Power), or
Adjustment Level (Tem éerature) when you
press the Level Key (©) for 3 seconds or
more, you will move to the Initial Setting
Level.

Pressing the Level Key (@) on the Initial
Setting Level (for less than 1 second)
moves you to the Communications Setting
1 Level.

Pressing the Level Key (&) on the
Communications Setting 1 Level (for less
than 1 second) moves you to the
Communications Setting 2 Level.

5-8-1
1.
2.
3.
5-30

Communications Setting 1 Level
LvL !

Baud Rate 1
Parity 1
Send Wait
Time 1
Communications ©
Sett'i:gg 2 Level Lessthan1s

LVL

Baud Rate 2
Parity 2

Send Wait
Time 2

Moving to Communications Setting Level

(©) Less than 1's -
Operation Level |ss——)

11 (©) Less than 1 sl

1

1 1
1 1
1 1
1 1
1 1
1 1
1 Adjustment Level !
1 (Power) :
1

1 1
X (©) Less than 1 sl .
1 1
1 1
1 1
1 1

Adjustment Level

(Temperature)
(©) Less than1's
Y N . ’
(©@) Atleast 1s (@) Atleast3 s
, omm———- il Bl N

Initial Setting Leve| |t —

(©) Lessthan 1s (@) Lessthan 1s

Communications
Setting 2 Level

Communlcatlons

—
Settlng 1 Level

(©) Less than1's

_______________________________

Under Measurement Measurement Stop
Operation (Operation Stopped)
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5 Using Parameters

® When you have reached the Communications Setting Level, { or Communications

c is displayed on the “LVL/measurement value display.” ?M

oL orC
o

Communications
Setting 2 Level

1

coLorc
o

e To return to the Operation Level, press the Level Key (@) for 1 At loast
second or more. %1 second | 41 :ll_" I

5-8-2 Parameters on Communications Setting 1 or 2 Level

(710} A7) 19A87 Z J0 | Bumes suopesuNWWoO) g-§

I M5 Baud Rate 1 and 2

Set the baud rate of the communications 1 Range of setting

. N . Default value
terminals or the communications 2 terminals. values

9.6 [kbps]
9.2 [kbps]
FA.H [kbps]
5.6 [kbps]
{1 15.2 [kbps]
2304 [kbps]

1
1

5.

¥

[kbps]

This is a setting common to all channels.

L setting-related page

(3) Communications Setting (P. 2-9) under 2-4 Configuration with Tool
(Also Configurable with Key Operations)

[8A87 Z 1o | Bumag suonesiunwwo uo sisjsweled z-8-G

I FRLEY Parity 1 and 2

Set the parity of the communications 1 terminals Range of setting Default val
. . . \'
or the communications 2 terminals. values efault value
NaNE: None
EVEN: Even EVEN
odd: Odd

This is a setting common to all channels.

L Setting-related page

(3) Communications Setting (P. 2-9) under 2-4 Configuration with Tool
(Also Configurable with Key Operations)
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I SdWE Send Wait Time 1 and 2

Set the send wait time of the communications 1 Range of setting
terminals or the communications 2 terminals. values

Default value

This is a wait time from when the K7TM receives 0t0 99 [ms]

20 [ms]

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.

This is a setting common to all channels.

L Setting-related page

(3-2) Communications Setting of Tool and Communications Test
(P. 2-12) under 2-4 Configuration with Tool (Also Configurable with Key

Operations)

(4-4) Communications Setting between K7TM and PLC (Only for
Stabilization Discrimination Method (Temperature)) (P. 2-20) under 2-4
Configuration with Tool (Also Configurable with Key Operations)

5-8-3 Unit Number

Use the unit number setting switches on the front to set the unit
number. The setting range is from 01 to 99. Make the setting when the
power is OFF. The setting will be reflected after you cycle the power
supply.

The unit number is common to both the communications 1 terminals
and communications 2 terminals.

dz%)-é)\

REF  FUNC

991 991

{OMO)5

7 3 7 3

6§ 4 6§ 4
ADR x10

x1

The data length and stop bits of the communications protocol Modbus RTU are fixed internally.

VL7« Data length: Always 8 bits
@ « Stop bits: Always 1 bit (with parity being even or odd)
Always 2 bits (with parity being none)
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5-9 Operation Command with Key
Operation

The following operation commands can be executed with key operations on the K7TM.

Operation Command Description

Reference Resistance Value | Starts to register the reference resistance value of each measurement channel.
Registration Start Command

Reference Resistance Value | Cancels the reference resistance value evaluation of each measurement

Registration Cancel channel.

Command

Alarm Latch Cancel Releases the alarm latch for all channels.

Command

Parameter Initialization Initializes the setting values on all the setting levels except the communications
Command setting level.

uonesadQ Aay] y3m puewwo) uonesado 6-§

I Reference Resistance Value Registration Start Command

® Procedure

1. Display the channel for which to register the reference [Hw|
resistance value on the Operation Level, and press the REF R;v'
Key for 3 seconds or more. L/, 11710
o : . I I |

e After the main display flashes at high speed, RDY Indicator CF{
flashes. c o <« A

e \When registration succeeded, RDY Indicator changes to the lit { CH CH
state.

e When registration failed, RDY Indicator will not light.

The Reference Resistance Value Registration Start instruction can be

executed under the following conditions:

» Parameters on the Operation Level are displayed, with the measurement
value display automatic scroll disabled.

» Parameters on the Adjustment Level (Common), Adjustment Level
(Power), or Adjustment Level (Temperature) are displayed.

* No A/D error has occurred in the relevant channel.

A/

@
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|-_l7| Precautions for Correct Use

If a measurement error has occurred, clear the measurement error and then send the operation
command.

If a heater burnout alarm has occurred (including a latched state), release the alarm latch and
then send the operation command.

I Reference Resistance Value Registration Cancel Command

® Procedure

1. Display the channel for which to cancel the reference .
resistance value registration on the Operation Level, and press
the REF Key for 3 seconds or more.

e The main display starts to flash at high speed; after 3 seconds
have elapsed, the reference resistance value registration is

. . @ A
canceled for the displayed channel, and RDY Indicator goes out. { ‘
994 991
The Reference Resistance Value Registration Cancel command can be @: @]
executed under the following conditions: AR P 0 5w
» Parameters on the Operation Level are displayed, with the measurement

\
\@/ value display automatic scroll disabled.

» Parameters on the Adjustment Level (Common), Adjustment Level
(Power), or Adjustment Level (Temperature) are displayed.

* No A/D error has occurred in the relevant channel.

I Alarm Latch Cancel Command

® Procedure

1. with parameters displayed on the Operation Level, Adjustment @
Level (Common), Adjustment Level (Power), or Adjustment —
Level (Temperature), press the FUNC Key for 3 seconds or Y - v -
more. 1] "'_I L'I,l_,

® The main display starts to flash at high speed; after 3 seconds
have elapsed, the alarm latch is released for all channels, and {
ALM Indicator goes out. :

The Alarm Latch Cancel Command can be executed under the following
oy conditions:
@ * Operation Level

» Parameters on the Adjustment Level (Common), Adjustment Level
(Power), or Adjustment Level (Temperature) are displayed.
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I Parameter Initialization

® Procedure

1. with parameters displayed on the Initial Setting Level, [Hw
Communications Setting 1 Level, or Communications Setting 2 \ | 4
Level, press both the Mode (@) Key and the FUNC Key for 3 m “\" Vi ,/,

L
seconds or more. ,(, AL

e The main display starts to flash at high speed; after 3 seconds
have elapsed, the parameter initialization is executed.

2. Press the Level Key (@) for 1 second or more.

uonesadQ Aay] y3m puewwo) uonesado 6-§

® You are moved to the Operation Level, and a power ON reset is
executed.

e The parameter initialization becomes enabled after a power ON
reset.

The power ON reset is a reset process inside the K7TM. It is executed by doing
as follows:

-
~

* Cycling the power supply
@ » Executing the Software Reset Command via communications

* Moving to the Operation Level with key operation (by pressing the Level
Key for 1 second or more in the operation stopped state)

« This command initializes the setting parameters except on the
Ay Communications Setting Level.

@ » The K7TM status, total power on time, running time value, and log data will
not be initialized.
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6 Remote Monitoring

6-1

Remote Monitoring

The K7TM supports serial communications
(Modbus RTU).

It can remotely collect the measurement value,
status, and other logs from a remote location,
making it possible to intensively monitor the
trends toward deterioration of many heaters
dispersed throughout the factory.

There are two communications ports: RS-485
communications 1 for connecting the PLC or other
host system, and RS-485 communications 2 for
connecting the computer with the K7TM
Configuration Tool installed.

Reference Resistance Value Change Rate

Heater Deterioration CH1
Alarm Value (Critical) |7~~~ """ """""TTTTTTTm oo A
Heater Deterioration ~ [-----------ccco P
Alarm Value (Warning) CH2
"xx/1 2 3 4 5 6 7 YeaMonth

RS-485 communications 1 terminals

(for host system) \ ---------- (I
RS-485 communications 2 terminals —————————————— 5’%&@3 = @L pyuriin

(for K7TM Configuration Tool or loT gateway)
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6-2 Communications Overview

I Communications Method

This is a master/slave system in which multiple K7TM slave Units are connected to one master host

system.
Slave Units connected to the same communications line are distinguished by a unit number.

The commands sent by the master reach all the Command o
slaves, but the unit number is embedded in the No. 2 Master
command frame, so that the slave determines M Ny .
whether a command is addressed to itself and
only returns a response to a command addressed No. 01 No. 02 No. 03
to itself.
Refer to 3-7 Setting the Unit Number on page Response from Master
3-16 for the procedure to set the unit number. %

No. 01 No. 02 No. 03

The master host system sends a command frame, Host system| Command frame]
and the K7TM slave Unit returns a response ~ __________ N\ ______________ A ____

frame corresponding to the contents of the K7TM
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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6 Remote Monitoring

I Types of Communications Commands

The following three types are the types of communications commands for the K7TM.

Communications command Description
Read Variable Area Reads the variable area.
Write Variable Area Writes the variable area.
Operation Command Executes the following for the K7TM.

* Software resets

» Parameter initialization

* Operation stop

 Alarm latch cancel

 Reference resistance value registration start/cancel
* Log refresh start/stop

The K7TM has an internal register called the “variable area,” where the

measurement values, status information, and setting parameters for each Host system
H A
channel are assigned. Operation wiite | |Read
. . Command Variable | | Variable
Read Variable Area is used to read the measurement values, status Area | | Area
information, and setting parameters. Write Variable Area is used to write the v
. v
setting parameters.
Operation Command is used to execute software resets, parameter
initialization, etc. for K7TM without accessing the variable area. Variable area
Refer to 6-8 Modbus RTU Communications Format on page 6-21 for the K7TM

command frame/response frame configuration.
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6 Remote Monitoring

6-3 Variable Area Map

6-3-1 Variable Area Map Descriptions

The K7TM can monitor two channels of heaters, so it also has two channels of variable addresses.
Hexadecimal values are expressed by H**.

» The variable addresses of 1CH start with Example:
H1000. Target Variable .
Variable name
channel address
1CH H'1000 Reference Resistance Value
Change Rate

H1001 Resistance Value (MSD)
H1002 Resistance Value (LSD) 3
<
H'1003 Voltage Value 8
[
H’1004 Current Value %
>
. . . 5
=
. . . 3
T

» The variable addresses of 2CH start with Example:
H2000. Target Variable .
Variable name
channel address

2CH H2000 Reference Resistance Value o
Change Rate ®
H2001 Resistance Value (MSD) s
H2002 Resistance Value (LSD) %
H'2003 Voltage Value z
[\
H’2004 Current Value =
©
@)
oD
2
3
5
(2]

» The variable addresses of both 1CH and 2CH Example:
start with H’'0000.

chamnel | address | Vorsblename
Both 1CH | H'0000 K7TM Status
and2CH  M30001 Total Power ON Time (MSD)
H0002 Total Power ON Time (LSD)
H0003 Running Time Value

.|, This manual describes only the variable addresses of 1CH so as to simplify the description.
@ When you use a variable address of 2CH, change the beginning of the variable address of 1CH into 2 before use.
=  Example: H’1000 to H’2000
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6 Remote Monitoring

To write via communications a variable whose setting reflection timing is “After restart,”
you need to execute the operation command, Operation Stop Command, or move to the
Initial Setting Level with key operation beforehand.

6-3-2 Variable Areas of Both 1CH and 2CH

Specify the address to access each variable.

Hexadecimal values are expressed by H

Setting
reflection
timing

k%

Immediately

After restart

. Setting
Variable ; L .
Variable name Description reflection
address -
timing
H’0000 K7TM Status This is a monitored value. It is the parameter exclusive to communications. Immediately
It is the data that brings together the status of the K7TM.
Refer to 6-3-5 Details about Status Information on page 6-13 for details about
the bits.
H’0001 Total Power ON This is a monitored value. It is the parameter exclusive to communications. Immediately
Time It is the total power ON time (MSD) that has elapsed after the K7TM is first
(MSD) used. This is a monitored value.
H’0000 to H'FFFF (in seconds)
H’0002 Total Power ON This is a monitored value. It is the parameter exclusive to communications. Immediately
Time It is the total power ON time (LSD) that has elapsed after the K7TM is first
(LSD) used.
H’0000 to H'FFFF (in seconds)
H’0003 Running Time This is a monitored value. It is the parameter exclusive to communications. Immediately
Value It expresses in percent how soon the K7TM will reach an approximate period
until the Unit stops functioning at its full capacity due to the deterioration of
the electrolytic capacitor characteristics.
H’0000 to H'0064 (0% to 100%)
H'0004 to | Unused H’0000
H'007F
H’0080 Measurement This is a setting parameter. Immediately
Value Display H’0000: Not used (default value), H'0001: Used
Automatic Scroll
H’0081 Setting Change This is a setting parameter. Immediately
Protection H’0000: Permitted (default value), H'0001: Prohibited
H'0082 to | Unused H’0000
H'00FF
H0100 Maximum This is a setting parameter. After restart
Number of Set the number of input channels to use.
Channels H’0001 (1 channel) (default value), H'0002 (2 channels)
H0101 Use Running This is a setting parameter. After restart
Time H’0000: Not used (default value), H'0001: Used
H0102 Alarm Polarity This is a setting parameter. After restart
H’0000: Normally open, H'0001: Normally close (default value)
H0103 Alarm Output This is a setting parameter. After restart
Level H’0000: Warning or Critical, H'0001: Critical (default value)
H'0104 to | Unused H’0000
H0117
H0118 Baud Rate 1 This is a setting parameter. After restart
Set the baud rate of the communications 1 terminals.
H’0000: 9.6 k, H'0001: 19.2 k, H'0002: 38.4 k, H’'0003: 57.6 k,
H’0004: 115.2 k (default value), H'0005: 230.4 kbps
H0119 Parity 1 This is a setting parameter. After restart
Set the parity of the communications 1 terminals.
H’0000: None, H'0001: Even (default value), H'0002: Odd
HO011A Send Wait Time This is a setting parameter. After restart
1 Set the send wait time of the communications 1 terminals.
H’0000 to H’0063 (0 to 99 ms), Default value: H'0014 (20 ms)
H011Bto | Unused H’0000 -
H'0124
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Variable Eeing
Variable name Description reflection
address .
timing
H'0125 Baud Rate 2 This is a setting parameter. After restart

Set the baud rate of the communications 2 terminals.

H’0000: 9.6 k, H'0001: 19.2 k, H'0002: 38.4 k, H'0003: 57.6 k,
H'0004: 115.2 k (default value), H'0005: 230.4 kbps

H'0126 Parity 2 This is a setting parameter. After restart
Set the parity of the communications 2 terminals.

H’0000: None, H’'0001: Even (default value), H'0002: Odd

H'0127 Send Wait Time | This is a setting parameter. After restart
2 Set the send wait time of the communications 2 terminals.
H’0000 to H'0063 (0 to 99 ms), Default value: H'0014 (20 ms)
H'0128 to | Unused H’0000 -
H'OFFF

depy eauy ajqelep €-9
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6 Remote Monitoring

6-3-3 Variable Areas of 1CH (Change Beginning Address into 2 for
Variable Areas of 2CH)

Variable Setting
Variable name Description reflection
address .
timing
H1000 Reference This is a monitored value. Immediately
Resistance Value | H'FC18 to H'270F (-100.0% to 999.9%)
Change Rate *1
H1001 Resistance Value | This is a monitored value. Immediately
(MSD) ™1 This is a resistance value of the heater.
It is refreshed for each Measurement Value Calculation Cycle.
According to the setting of Resistance Value Moving Average Count, it is
refreshed by the value calculated in moving average processing.
Range
H1002 Resistance Value | « Communications
(LSD) *1 000.000 to 999.900
Example: For 999.900, MSD is H'000F, LSD is H'41DC
* HMI
0.000 to 9.999
10.00 to 99.99
100.0 to 999.9
H1003 Voltage Value *1 | This is a monitored value. Immediately
120 [V] range: H'0000 to H'0528 (0.0 to 132.0 V)
240 [V] range: H'0000 to H'0A50 (0.0 to 264.0 V)
480 [V] range: H'0000 to H'14A0 (0.0 to 528.0 V)
600 [V] range: H'0000 to H’19C8 (0.0 to 660.0 V)
H1004 Current Value *1 | This is a monitored value. Immediately
5 [A] range: H'0000 to H0226 (0.00 to 5.50 A)
25 [A] range: H’'0000 to H'0113 (0.0 to 27.5 A)
100 [A] range: H’'0000 to H'044C (0.0 to 110.0 A)
200 [A] range: H'0000 to H0898 (0.0 to 220.0 A)
400 [A] range: H'0000 to H’1130 (0.0 to 440.0 A)
600 [A] range: H'0000 to H’'1964 (0.0 to 650.0 A)
H1005 Power *1 This is a monitored value. Immediately
H’0000 to H’10C2 (0.0 to 429.0 kVA)
H’1006 Last Resistance | This is a monitored value. It is the parameter exclusive to communications. Immediately
Value Change H'FC18 to H'07D0 (-100.0% to 200.0%)
Rate
H’1007 to | Unused H’0000
H'101A
H101B Monitoring Status | This is a monitored value. It is the parameter exclusive to communications. Immediately
It is the data that brings together the monitoring status.
Refer to 6-3-5 Details about Status Information on page 6-13 for details about
the bits.
H101C Measurement This is a monitored value. It is the parameter exclusive to communications. Immediately
Error Status It is the data that brings together the measurement error status.
Refer to 6-3-5 Details about Status Information on page 6-13 for details about
the bits.
H101D Alarm status This is a monitored value. Immediately

It is the data that brings together the alarm status.

Refer to 6-3-5 Details about Status Information on page 6-13 for details about
the bits.

It can also be checked at Alarm Status on the Operation Level.

*1. When the K7TM main display is “----,” the readout value is 0.
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Variable geng
Variable name Description reflection
address L
timing
H101E to | Unused H’0000
H’1032
H’1033 Reference This is a monitored value. It is the parameter exclusive to communications. Immediately
Resistance Value | H'0000 to H'0005 (0 to 5 times)
Registration
Evaluation Count
H'1034 Fluctuation Value | This is a monitored value. Immediately
under Evaluation | In the Reference Resistance Value Evaluation State, the value for which the
(Resistance) *1 reference resistance value change rate has fluctuated most sharply will be
retained.
It has the same range as that of Reference Resistance Value Change Rate.
H'FC18 to H’'270F (-100.0% to 999.9%)
H'1035 Normal This is a monitored value. Immediately
Fluctuation This is a moving average value of the past 10 resistance values calculated in
Deviation the stabilized state.
Reference (MSD) | It is a reference value for normal fluctuation deviation.
It has the same range as that of Resistance Value.
H’1036 Normal
Fluctuation
Deviation
Reference (LSD)
H'1037 Reference This is a monitored value. Immediately
Resistance Value | This is a reference resistance value registered by the operation command,
(MSD) *1 Reference Resistance Value Registration Start.
It has the same range as that of Resistance Value.
H’1038 Reference 9
Resistance Value
(LSD) *1
H’1039 Average Power This is a monitored value. Immediately
at Stabilization *1 | It is the average power at stabilization registered by the operation command,
Reference Resistance Value Registration Start.
It has the same range as that of Power.
H’0000 to H'10C2 (0.0 to 429.0 kVA)
H'103A Power Change This is a monitored value. Immediately
Rate *1 This is a power change rate based on the Average Power at Stabilization.
It is refreshed for each Measurement Value Calculation Cycle.
H’FC18 to H'270F (-100.0% to 999.9%)
H'103B Fluctuation Value | This is a monitored value. Immediately
under Evaluation | In the Reference Resistance Value Evaluation State, the value for which the
(Power) *1 power change rate has fluctuated most sharply will be retained.
H'FC18 to H’'270F (-100.0% to 999.9%)
H'103C Fluctuation Value | This is a monitored value. Immediately
under Evaluation | In the Reference Resistance Value Evaluation State, the value for which
(Temperature) *2 | temperature is most different from the temperature set point will be retained.
It has the same range as that of H'1100 Temperature.
H’F831 to H'270F (-1,999 to 9,999°C/°F)
H103D to | Unused H’0000
H10FF
H’1100 Temperature *1 This is a setting parameter written from the host system. Immediately
However, it is not refreshed in the operation stopped state. Write it in the
operating state.
When you write this parameter, it is reflected in 1 second. To check it by
reading, wait for 1 second.
H’F831 to H'270F (-1,999 to 9,999°C/°F)
H’1101 Manipulated This is a setting parameter written from the host system. It is the parameter Immediately
Variable exclusive to communications.
H’FBB4 to H'044C (-110.0 to 110.0)
*1. When the K7TM main display is “----,” the readout value is 0.
*2. When the K7TM main display is “----,” the readout value is 0 or a temperature set point.
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6 Remote Monitoring

Variable Setting
Variable name Description reflection
address .
timing
H1102 to Unused H’0000
H1116
H1117 Heater This is a setting parameter. Immediately
Deterioration H’0001 to H'270F (0.1% to 999.9%), Default value: H'001E (3.0%)
Alarm Value
(Warning)
H1118 Heater This is a setting parameter. Immediately
Deterioration H’0001 to H'270F (0.1% to 999.9%), Default value: H'0032 (5.0%)
Alarm Value
(Critical)
H1119 Last Resistance | This is a setting parameter. Immediately
Value Change H'0001 to H’'270F (0.1% to 999.9%), Default value: H'O0OFA (25.0%)
Rate
Alarm Value
H111A Heater Burnout This is a setting parameter. Immediately
Alarm Value H’0000 to H'03E7 (0.0% to 99.9% FS), Default value: H'0190 (40.0% FS)
(Voltage)
H111B Heater Burnout This is a setting parameter. Immediately
Alarm Value H’0000 to H'03E7 (0.0% to 99.9% FS), Default value: H'000A (1.0% FS)
(Current)
H111C Measurement This is a setting parameter. Immediately
Voltage Lower H'001E to H'O3E7 (3.0% to 99.9% FS), Default value: H'001E (3.0% FS)
Limit Value
H111D Measurement This is a setting parameter. Immediately
Current Lower H’0023 to H'03E7 (3.5% to 99.9% FS), Default value: H'0023 (3.5% FS)
Limit Value
H111E Resistance Value | This is a setting parameter. Immediately
Moving Average | H'0000: Low (Moving Average Count of 10) (default value), H'0001: Middle
Count (Moving Average Count of 20), H'0002: High (Moving Average Count of 40)
H111F Power Moving This is a setting parameter. Immediately
Average Count H’0000: Low (Moving Average Count of 10) (default value), H'0001: Middle
(Moving Average Count of 20), H'0002: High (Moving Average Count of 40)
H'1120 Normal This is a setting parameter. Immediately
Fluctuation H’0001 to H'270F (0.1% to 999.9%), Default value: H'000A (1.0%)
Deviation
H1121 Power This is a setting parameter. Immediately
Stabilization H’0001 to H'270F (0.1% to 999.9%), Default value: H'00C8 (20.0%)
Range
H1122 Temperature This is a setting parameter. Immediately
Data Write Cycle | H'0001 to H'03E7 (1 to 999 s), Default value: H'000A (10 s)
H1123 Temperature Set | This is a setting parameter. Immediately
Point H’0000 to H’270F (0 to 9,999°C/°F), Default value: H'0000 (0°C/°F)
H1124 Temperature This is a setting parameter. Immediately
Stabilization H’0001 to H’270F (1 to 9,999°C/°F), Default value: H'000A (10°C/°F)
Range
H1125 to Unused H’0000
H11FF
H1200 Voltage Input This is a setting parameter. After restart
Range H’0000: 120 V (default value), H'0001: 240 V, H'0002: 480 V, H'0003: 600 V
H'1201 CT Input Range | This is a setting parameter. After restart
H’0000: 5 A, H'0001: 25 A (default value), H'0002: 100 A, H’0003: 200 A,
H’0004: 400 A, H'0005: 600 A
H'1202 Measurement This is a setting parameter. After restart

Value Calculation
Cycle

H’'0001 to H'03E7 (1 to 999 s), Default value: H'0064 (100 s)
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. Setting
Variable . _—n "
Variable name Description reflection
address L
timing
H'1203 Stabilization This is a setting parameter. After restart
Discrimination H’0000: Power (default value), H'0001: Temperature
Method
H'1204 Logging Cycle This is a setting parameter. After restart
H’000A to H’270F (10 to 9,999 times), Default value: H'0064 (100 times)
H1205to | Unused H’0000 -
H12FF
H1300 Log Data [1] This is a monitored value. It is the parameter exclusive to communications. Immediately
(Reference The reference resistance value change rate is recorded for each cycle set in
Resistance Value | the Logging Cycle.
Change Rate) Log Data [1] is the oldest data.
. . It is possible to record Log Data [1], [2], ..., and up to [30].
: : H’FC18 to H'270F (-100.0 to 999.9), Default value: H'0000 (0.0%)
H131D Log Data [30]
(Reference
Resistance Value
Change Rate)
H'131E to | Unused H’0000 -
H’1331
H'1332 Log Data [1] This is a monitored value. It is the parameter exclusive to communications. Immediately
(Voltage) The voltage is recorded for each cycle set in the Logging Cycle.
. . Log Data [1] is the oldest data. Logs are stored on a first-in-first-out basis.
. . It is possible to record Log Data [1], [2], ..., and up to [30].
H’134F Log Data [30] It has the same range as that of Voltage Value.
(Voltage)
H'1350to | Unused H’0000
H’1363
H 1364 Log Data [1] This is a monitored value. It is the parameter exclusive to communications. Immediately
(Current) The current is recorded for each cycle set in the Logging Cycle.
. . Log Data [1] is the oldest data. Logs are stored on a first-in-first-out basis.
. . It is possible to record Log Data [1], [2], ..., and up to [30].
H’1381 Log Data [30] It has the same range as that of Current Value.
(Current)
H1382to | Unused H’0000
H’1395
H'1396 Record Time [1] This is a monitored value. It is the parameter exclusive to communications. Immediately
(for Reference It records the time when the log data was recorded. The time is recorded as
Resistance Value | Total Power ON Time.
Change Log Data [1] is the oldest data. Logs are stored on a first-in-first-out basis.
Rate/Voltage/Cur | It is possible to record Log Data [1], [2], ..., and up to [30].
rent) The record time is 4-byte data. Read two addresses for that.
. . Example
: : H’1396: Record Time [1] (MSD) H’1397: Record Time [1] (LSD)
H’13D0 Record Time [30] | H'1398: Record Time [2] (MSD) H'1399: Record Time [2] (LSD)
(for Reference
Resistance Value
Change
Rate/Voltage/Cur
rent)
H13D1to | Unused H’0000
H13FF
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6 Remote Monitoring

6-3-4 Read-Only Variable Areas

Rayisble 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'CO005 to Serial Number This is a parameter exclusive to communications.

H'C006 This is a product-unique serial number.
H’00000000 to H'FFFFFFFF (0 to 4294967295)
Variable address H’'C005 is the most-significant digit and H’'C006 is the
least-significant digit.

H’'C007 to Unused This is an used area. H'0000 is read.

H'C009

H’COO0A to Product Model This is a parameter exclusive to communications.

H'C019 Indicates a model of the K7TM in ASCII code.
The model is left-aligned. The remaining areas are filled with ASCII space codes
(H’20).
Example: For the KTTM-A2MA, H'4B37544D2D41324D412020...

H'CO1A to Product Code This is a parameter exclusive to communications.

H'C01D This is a JAN/EAN code for the K7TM.

4549734725385: KTTM-A2MA

4549734725392: KTTM-A2MD
Example: When the code is read for the K7TM, it becomes H’OXXXXXXXXXXXXX00,
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'C01D is the
least-significant digit.
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6-3-5 Details about Status Information

6 Remote Monitoring

Variable | Variable B B . o
address name |B15|B14|434|B10| B9 | B8 |, | B3| B2|B1) BO Bit name Description
H’0000 K7TM 0: Heater Deterioration Alarm
Status Heater (Warning) did not occur
Deterioration
Alarm 1: Heater Deterioration Alarm
(Warning) (Warning) occurred in a
channel
0: Heater Deterioration Alarm
Heater

Deterioration
Alarm

(Critical) did not occur

1: Heater Deterioration Alarm

(Critical) (Critical) occurred in a
channel
0: Last Resistance Value
Last Change Rate Alarm did not
Resistance occur
Value Change | .| a5t Resistance Value
Rate Alarm Change Rate Alarm
occurred in a channel
0: Heater Burnout Alarm did
Heater not occur

Burnout Alarm

1: Heater Burnout Alarm
occurred in a channel

Not used: Always 0

0: Operation stopped

Operation

1: During operation
Operation 0: During operation
Stopped 1: Operation stopped

0: K7TM Error did not occur
K7TM Error

1: K7TM Error occurred

Not used: Always 0

Running Time
Measurement
Error

0: Running Time
Measurement Error did not
occur

1: Running Time
Measurement Error
occurred

Running Time

0: Running Time Value is less
than 100%

1: Running Time Value
reached 100%

Heater Condition Monitoring Device User’s Manual (N227)
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6 Remote Monitoring

Variable Variable B B Bit name Description
address name 15-8 0 P
H101B Monitoring Reference 0: Not in reference resistance value
Status Resistance | evaluation state
Value
Evaluation 1: In reference resistance value
State evaluation state
Reference | (. Not succeeded in registration of
Resistance reference resistance value
Value
Registration ] ] ]
Succeeded 1: Succeeded in registration of
or Not reference resistance value
Reference | (. Reference resistance value not
Resistance temporarily registered
Value
Temporarily .
Registered 1: Reference resistance value
or Not temporarily registered
Reference 0: Reference resistance value not
Resistance | registered
Value
Registered | 1: Reference resistance value already
or Not registered
0: No stabilization conditions are
Stabilized | fulfilled
State 1: All stabilization conditions are
fulfilled
Case of Stabilization Discrimination
Method = Power
0: Stabilization condition of Power is
not fulfilled
Stabilization 1: Stabilization condition of Power is
Condition fuffilled
(Power/Te | cage of Stabilization Discrimination
mperature) | \ethod = Temperature
0: Stabilization condition of
Temperature is not fulfilled
1: Stabilization condition of
Temperature is fulfilled
Stabilization | 0: Resistance Out-of-Range Error did
Condition not occur
(Resistance | 1. Resistance Out-of-Range Error
Value) occurred
0: Voltage is less than Measurement
Voltage Lower Limit Value or Current
is less than Measurement Current
Input Lower Limit Value
Present or
Not 1: Voltage is at least Measurement
Voltage Lower Limit Value and
Current is at least Measurement
Current Lower Limit Value
- Not used: Always 0
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6 Remote Monitoring

Variable | Variable | B | g5 | gy | B3 | B2 | B1 | BO | Bitname Description
address name 15-6
H101C Measure Resistance 0: Resistance Value Out-of-Range
ment Value Error did not occur
Error
Status Out-of-Range | 4. Resistance Value Out-of-Range
Error Error occurred
Voltage 0: \{oltage Value Out-of-Range Error
Value did not occur
Out-of-Range | 1. \ioltage Value Out-of-Range Error
Error occurred
Current 0: Current Value Out-of-Range Error
Value did not occur
Out-of-Range | 1. cyrrent Value Out-of-Range Error
Error occurred
Temperature 0: Temperature Data Not-refreshed
Data Error did not occur
Not-refreshe | 1. Temperature Data Not-refreshed o
d Error Error occurred &
Not-stabilized 0: Not-stabilized Error did not occur §
Y
Error 1: Not-stabilized Error occurred o2
0: A/D Error did not occur 5
A/D Error )
1: A/D Error occurred =2
3
- Not used: Always 0
. Variable . i 3
Variable B15-4 B3 B2 B1 BO Bit name Description 7
name 3}
o
H101D Alarm Heater 0: Heater Deterioration Alarm g.
status Deterioration (Warning) did not occur =
[V
Alarm 1: Heater Deterioration Alarm g
(Warning) (Warning) occurred a
Heater 0: He{aFer Dej[erioration Alarm %
Deterioration (Critical) did not occur =
Alarm 1: Heater Deterioration Alarm %
(Critical) (Critical) occurred o
=
Last 0: Last Resistance Value Change >
Resistance Rate Alarm did not occur
Value
Change Rate 1: Last Resistance Value Change
Alarm Rate Alarm occurred
Heater 0: Heater Burnout Alarm did not occur
Burnout
Alarm 1: Heater Burnout Alarm occurred
- Not used: Always 0
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6 Remote Monitoring

6-4 To Monitor All Measurement Values

Together (Reading Variable Areas)

The K7TM can read all the measurement values and statuses together using the Read Variable Area
command.

The Read Variable Area command can read Example: Host system
single specified addresses one by one, but it can -\ A
also read multiple addresses together by Reading variable area |  Read Values of
, , Response | H'1000 to
e . . H’1000 to H1006 command H'1006
specifying an area. The latter case is convenient,
as the read operation can be completed with one I_(_7:I'_l\;-“¥_ ---------- / ---------

command/one response.

Refer to 6-3 Variable Area Map on page 6-5 for details on the variable area to specify.
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6 Remote Monitoring

6-5 Operation Command

The following six types of operation commands are available.

Operation Command Description
Software Reset Command Performs a forced power ON reset.
Parameter Initialization Command Initializes the setting values of all the setting parameters except those on
the Communications Setting Level.
Operation Stop Command Moves you to the Initial Setting Level, which is an operation stopped state.
Alarm Latch Cancel Command Turns OFF the latched alarm status.
Reference Resistance Value Starts/Cancels registering the reference resistance value.

Registration Start/Cancel Command

Log Refresh Start/Stop Command Starts/Stops refreshing the logs.

Operation commands are specified by a command code in the command frame.

6-8 Modbus RTU Communications Format on page 6-21 describes the command frame/response
frame configuration.

puewwo) uonesado -9

I Software Reset Command

This command executes a power ON reset process, as with a reset process that runs when the power
turns ON.

The power ON reset puts the K7TM in the same initial state as after the power is turned ON.

The Software Reset Command can be accepted at any level.

The Software Reset Command can be used in the following cases.

(1) To clear the latched alarm output.

(2) 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 Unit still
on the Initial Setting Level selected with key operation, measurement will not start as it is not on the
Operation Level.)

(3) To enable the new setting value after changing a setting parameter with the Write Variable Area
command.

The reason for (3) is that the power ON reset process is required when setting reflection timing is “After
restart.”
Also refer to 6-7 Changing (Writing) Setting Parameters on page 6-20.

I Parameter Initialization Command

This command initializes the setting values of all the setting parameters except those on the
Communications Setting Level.

A power ON reset process is required to enable the setting values that were returned to the default
values. Execute the power ON reset process by cycling the power supply, sending the Software Reset
Command, or operating the key.
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6 Remote Monitoring

I Operation Stop Command

This command moves you to the Initial Setting Level, which is an operation stopped state.

The command is accepted at the Operation Level, Adjustment Level (Common), Adjustment Level

(Power), or Adjustment Level (Temperature), which is an operation stopped state.

In order to set the setting values on the Initial Setting Level, Communications Setting 1 Level, or

Communications Setting 2 Level, you need to enter the operation stopped state.

To resume operation, a power ON reset is required.

The power on reset can be executed by doing as follows:

e Cycling the power supply

e Executing the Software Reset Command via communications

® Moving to the Operation Level with key operation (by pressing the Level Key for 1 second or more in
the operation stopped state)

I Alarm Latch Cancel Command

This command turns OFF the latched alarm status.
When an alarm occurs, it is in the latched (retained) state. The alarm is unlatched when this command
is sent with the measurement value falling short of the alarm value.

I Reference Resistance Value Registration Start/Cancel Command

This command starts/cancels registering the reference resistance value.

The K7TM automatically judges that the heater is operating stably (in the stabilized state), and registers
the reference resistance value.

The RDY Indicator flashes when this command is sent. When registering the reference resistance
value is completed, RDY Indicator becomes in the lit state.

The cancel command is accepted while the RDY Indicator is flashing. The registration of reference
resistance value will be stopped, and the RDY Indicator will not light.

Refer to (5) Preparations (Registration) on page 2-24 in 2-4 Configuration with Tool (Also Configurable
with Key Operations) for operation for the reference resistance value registration.

I Log Refresh Start/Stop Command

This command starts/stops refreshing a resistance monitoring log.

In the resistance monitoring log, the reference resistance value change rates while the heater is
stabilized are calculated and logged in the Logging Cycle (100 x 10 times by default).

(When the measurement value calculation cycle is set to the default of 100 seconds, log data is
recorded once every 27 hours (= 100 seconds x 1,000 times).)

Refer to 4-6 Logging Function on page 4-30 for details on the resistance monitoring log data.
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6 Remote Monitoring

6-6 Checking (Reading) Parameters

The Read Variable Area command allows you to read the parameters.

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

Writing to variable area Read

H’0100 to H'010F

command

Response

Values of
H’0100 to
H'010F

________ N

The parameters can be read regardless of the state where the K7TM is. The reading operation does

not affect the K7TM operation.
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6 Remote Monitoring

6-7 Changing (Writing) Setting

Parameters

The Write Variable Area command allows you to change the setting parameters.

The Write Variable Area command can write
single specified addresses one by one, but it can
also write multiple addresses together by
specifying an area. The latter case is convenient,
as the write operation can be completed with one
command/one response.

Sending the command changes and saves the
setting parameters in the non-volatile memory in
the K7TM.

Some setting parameters are reflected in
operation immediately after writing, and others are
reflected in operation after reset. Refer to the
tables in 6-3 Variable Area Map on page 6-5 for
whether they are reflected in operation
immediately.

For example, Alarm Polarity is a parameter that is
reflected in operation after reset.

If the setting value of Alarm Polarity is changed
with a communications command for changing
setting parameters, a power ON reset process
must be executed with the Software Reset
Command etc.

Host system

Writing to variable area Write
H'0100 to H'010F command

Communications commands
to change setting parameters |-|
Alarm Polarity = 1: Normally close

Setting parameter
(non-volatile memory)

Actual operation X0

[
|
Reset command I \
\
/
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6 Remote Monitoring

6-8 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’” to the beginning, e.g., “H'02.”

6-8-1 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

Jewlo4 suonesIuNWWo) NLY SNAPOIN 8-9

CRC-16 calculation range

*q Silent interval of 3.5 character times minimum.
Slave address This number specifies the transmission’s destination. Specify the unit number of the
K7TM.

The unit number can be set between H'01 to H'63 hexadecimal (01 to 99 decimal).

2]
To broadcast this value, specify H'00. However, in the case of broadcasting, no ®
response is returned. -
o
Function code The function code is a 1-byte hexadecimal code that indicates the type of command 3
sent from the host device. o
=)
Data This is the text data associated with the specified function code. c§
Specify the variable area address, setting values for setting parameters, etc. in g
hexadecimal format. 3
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.
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| 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 “0” 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.

(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
I Response Frame
® Normal Operation:
Slave Function
address code Data CRC-16
| | |
1 1 2 bytes
|
CRC-16 calculation range
® Command Frame Error:
Slave Function Error
address code code CRC-16
|
1 1 1 2 bytes
| J
CRC-16 calculation range

Slave address The number specified in the command frame is entered as-is.

Function code This is a received function code. However, H'80 is added to the received function

code to indicate that the response is an error response for the response frame
when an error occurs.
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.
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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.

® Error Code:

Comp
letion
code

Name

Description

H01

Function code
error

An unsupported function code was received.

H02

Variable address
error

The variable address was accessed in excess of H'FFFF.

H'03

Variable data error

» The number of elements specified in the command frame data and the
number of 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 write data specified in the command frame data is out of the setting
range.

H'04

Operation error

* No response can be made in this system state.
» Log data is read with refreshing the log not stopped.

® 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 an interval of 3.5 character times minimum between data packets that make up the

command frame.

In addition, in the following case, the received command will be processed but no response will be

made.

» Broadcasting is specified (slave address: H’00)
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6 Remote Monitoring

6-8-2 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
K7TM.
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 125 variables
(H’007D).

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 a 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'02 Variable address efror The vanableT address was accessed in
excess of H'FFFF.
, H'03 Variable data error The number of elements exceeds the
H’83 allowed range.
* A self-diagnosis error has occurred.
H04 Operation error * Log data is read with refreshing the log

not stopped.

6-24
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6 Remote Monitoring

I Example

Read measurement values from the slave with unit number 1.
The variable addresses for measurement values are H’1000 to H’1006.

® Command Frame:

Slave Function
address code Read start address Number of elements CRC-16

H'01 H'03 H'1000 H'0006 H'C108

® Response Frame:

Slave Function Byte
address code count Read data (for number of elements) CRC-16

H'01 H'03 H'0C | |

6-8-3 Write Variable Area Command

® Command Frame:

Jewlo4 suonesIuNWWo) NLY SNAPOIN 8-9

Slave Function Byte
address code Write start address Number of elements ~ count Write data (for number of elements) CRC-16
H'10
| | | | |
1 1 2 2 1 2 bytes

CRC-16 calculation range

Slave address This number specifies the transmission’s destination. Specify the unit number of the
K7TM.
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 123 variables

puBWWO) BalY 3|qeleA SllIA £€-8-9

(H’007B).

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
H10
| | |
1 1 2 2 2 bytes
| J
CRC-16 calculation range

Slave address The number specified in the command frame is entered as-is.

Function code This is a received function code. However, H’'80 is added if an error occurs.

Data Contains the number of bytes of read data. The byte count is a hexadecimal.
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Error code 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
H10 - Normal end The command ended normally.
, Variable address The variable address was accessed in excess of
H02 ,
error H'FFFF.
» The number of data does not match the number of
elements.
H'90 H03 Variable data error | « The byte count is not two times the number of
elements.
» The write data is out of the setting range.
* A self-diagnosis error has occurred.
H'04 Operation error * A variable whose setting reflection timing is “After
restart” was written in the operating state.
I Example

Rewrite setting parameters for the slave with unit number 1.
The variable addresses for rewriting each alarm value are H'1117 to H'111B.

® Command Frame:

Slave Function Byte
address code Write start address Number of elements ~ count Write data (for number of elements) CRC-16
H'01 H'10 H'1117 H'0005 H'0A | |
® Response Frame:
Slave Function
address code Write start address Number of elements CRC-16
H'01 H'10 H'1117 H'0005 H'B532

Heater Condition Monitoring Device User’s Manual (N227)



6 Remote Monitoring

6-8-4 Operation Command or Write Variable Area Command (Single)

® Command Frame:

Slave Function Write variable
address code address Write data CRC-16
H'06
| | |
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
K7TM.
The unit number can be set between H'01 to H'63 hexadecimal (01 to 99 decimal).
Function code The function code of operation command or write variable area command (single) is
H'06.
Write variable For the operation command, specify a command code (H’'D000 to H'D005). Refer to
address Command Codes and Related Information: on page 6-27 for details.

For the write variable area command (single), specify an address of the variable
area to start writing in 2-byte hexadecimal. Refer to 6-3 Variable Area Map on page
6-5.

Write data For the operation command, specify related information. Refer to Command Codes
and Related Information: on page 6-27 for details.
For the write variable area command (single), specify write data.
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CRC-16 This check code is calculated with the data from the slave address to the end of the
data.

® Command Codes and Related Information:

Command Related information
Operation Command
code Upper byte Lower byte
H’D000 Software Reset Command 0001: Run
H’'D001 Parameter Initialization Command 0001: Run
H'D002 Operation Stop Command 0001: Run
H’D003 Alarm Latch Cancel Command 0001: Run for 1CH

0002: Run for 2CH
00FF: Run for All CH

H'D004 Reference Resistance Value Registration 00: Cancel 01: Run for 1CH
Start/Cancel Command 01: Start 02: Run for 2CH

FF: Run for All CH
H'D005 Log Refresh Start/Stop Command 00: Stop 01: Run for 1CH
01: Start 02: Run for 2CH

FF: Run for All CH
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® Response Frame:
When the command is executed normally, the response returns the same data sent in the command
frame.

Heater Condition Monitoring Device User’s Manual (N227) 6 -27



6 Remote Monitoring

6 -28

® Response Codes:

Function Error o
Error name Description
code code
H'06 - Normal end The command ended normally.
H’'86 H03 Variable data error The write data is out of the setting range.
H04 Operation error A self-diagnosis error has occurred.
I Example

Execute the Software Reset Command to the slave with unit number 1.

® Command Frame/Response Frame:

Slave Function Write variable
address code address Write data CRC-16
H'01 H'06 H'D000 H'0001 H'70CA
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Logging by K7TM Configuration

Tool
]

This section describes logging by the K7TM Configuration Tool.

7 T O 1Y - 7-2

7-1-1 Logging-related Target Sheets ... ..... ... ... ... ... . ... ... . ... .. 7-2
7-2 Logging of MeasurementValue .................cciiiiiinnnnnnnnnn 7-4
7-3 Readingof LOg ........o it i et e e e nae e 7-7
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7 Logging by K7TM Configuration Tool

7-1 Overview

The K7TM Configuration Tool is a tool for “configuration,” “adjustment,” and “logging” of the K7TM. A

macro book of Microsoft® Excel is used. Using the K7TM Configuration Tool allows you to perform
configuration and adjustment more easily than K7TM key operations.

In addition, reading the logs stored in the K7TM enables simple trend monitoring. It is possible to
monitor long-term trends by periodically reading a maximum of 30 data stored inside the K7TM and
putting them in chronological order.

Refer to 4-6 Logging Function on page 4-30 for details and specifications of log data.
Section 7 describes “logging.”

Refer to Section 2 Procedures on page 2-1 for “configuration” and “adjustment.”

7-1-1  Logging-related Target Sheets

The logging-related target Sheet names of the K7TM
Configuration Tool are following two:

® [ ogging of Measurement Value
Logs resistance values, voltages, and other
measurement values in real time. This logging is
for the adjustments for registering a reference
resistance value.

® Reading of Log
Reads the logs saved in the K7TM.

‘Operation Setting of K7TM [‘ Logging of Measurement Value Reading of Log ﬂ

I Overview of Logging of Measurement Value

The Logging of Measurement Value Sheet allows you to read measurement values and render them
in graph form.

09127 15:42:46
09127 15:42:24
09127 15:42:42
09127 15:42:46

=
]
3
3
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7 Logging by K7TM Configuration Tool

I Overview of Reading of Log

You can read (up to 30) logs saved in the K7TM.

Read

Unit Number (1st) 1
Target Channel CH1 Target Channel CH2

Measurement Time Reference Resistance Value Change Rate Voltage Value Current Value Measurement Time Reference Resistance Value Change Rate Voltage Value Current Value
18400 0.0 63.0 3.33 2678 0.0 65.7 6.64
18500 0.0 63.0 3.33 2778 0.0 65.7 6.64
18600 0.0 62.9 3.33 2878 0.0 65.7 6.64
18700 -0.1 62.9 3.33 2978 0.0 65.7 6.64
18800 0.0 62.9 3.33 3078 0.0 65.7 6.64
18900 62.9 3.33 3178 0.0 65.7 6.64
19000 y 62.9 3.33 3278 0.0 65.7 6.64
19100 L 62.9 3.33 3378 0.0 65.7 6.64
19200 62.9 3.33 3478 0.0 65.7 6.64
19300 62.9 3.33 3578 0.0 65.7 6.64
19400 62.9 3.33 3678 0.0 65.7 6.64

62.9 3.33 3778 y 65.7

O -4
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N
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7 Logging by K7TM Configuration Tool

7-2 Logging of Measurement Value

This section describes how to use Logging of Measurement Value.

(1) Setting the Target Unit Number : li ,7 Ii
(2) Start of Logglng Target Unit Number- Start Stop Clear Data
(3) Stop of Logging

(4) Clearance of Logging Data

1.200

1000 -

0400 -
0200

0.000

01/00 09:36:00
01/00 14:24:00 |-----
01/00 19:12:00
01/00 04:48:00 |-~
01/00 09:36:00
01/00 14:24:00
01/00 19:12:00
01/0100:00:00
01/01 04:48:00

I (1) Setting the Target Unit Number

You can select a Unit number of the K7TM targeted for logging.

Select a target Unit number to display, from the
pull-down menu of target Unit number. This
number is linked to the Unit number set on the
Communications Setting Sheet.

If communications failed, the following message is displayed.
Processing is canceled because communications processing failed in the following channel.
CHn*1
Use the communications test function to check that communications are available, and then try again.

-
~

€

*1. The Unit numbers from 1 to 99 go in n.
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7 Logging by K7TM Configuration Tool

I (2) Start of Logging

Click the Start Button. Communications will start. 1 IT‘ Iﬁ
Values go in the graph and the data area.

The channels targeted for reading are determined
by the maximum number of channels specified on

the Initial Setting of K7TM Sheet. When the - -
. . . : Graph area Data area
maximum number of channels is 1, CH1 is B L e e e nn FE

targeted. When the maximum number of channels
is 2, CH1 and CH2 are targeted.

If the total of measurement value data lines
reaches 1,000, reading will be aborted.

® Measurement Values to Be Read R
-
[*]
Measurement value Brief description Reference g
type s
Resistance Value This is a resistance value of the heater. 5-3 Operation Level on page 5-8 =4
=
Power This is an apparent power of the heater. 2
7]
Voltage Value This is a voltage value applied to the heater. %
3
Current Value This is a current value applied to the heater. g
Temperature *1 This is a temperature used as a reference for Bcf
checking the heater for stability. @
K7TM Status It is the data that brings together the status of the | 6-3-2 Variable Areas of Both 1CH
K7TM. and 2CH on page 6-6 7
Monitoring Status It is the data that brings together the monitoring 6-3-3 Variable Areas of 1CH
status. (Change Beginning Address into
Measurement Error It is the data that brings together the i \éagable Areas of 2CH) on
Status measurement error status. page o- .
Refer to 6-3-5 Details about
Alarm Status Itis the data that brings together the alarm status. | Status Information on page 6-13
for details about the bits.

*1. Itis read only when the stabilization discrimination method in the K7TM is temperature.

® Read Interval

The read interval is determined by the stabilization discrimination method.

<Case where Stabilization Discrimination Method is Power>

Measurement Value Calculation Cycle [s]

<Case where Stabilization Discrimination Method is Temperature>

Measurement Value Calculation Cycle [s] or Temperature Data Write Cycle [s], whichever is shorter

If communications failed, the following message is displayed.
Processing is canceled because communications processing failed in the following channel.
CHn*1
Use the communications test function to check that communications are available, and then try again.

Ay

*1. The Unit numbers from 1 to 99 go in n.
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7 Logging by K7TM Configuration Tool

\
@ The read interval should be used as a guideline. Logging is not always executed at specified read intervals.

-
~

\
@ If CH1 and CH2 are different in read interval, logging will be executed at read intervals, whichever is shorter.

-
~

I (3) Stop of Logging

You can stop logging.

Click the Stop Button. The graph generation and
data read operation that were executed by (2) Start Stop | Clear Data

Start will be aborted. Graphs and data in cells will
remain as they are.

'

I (4) Clearance of Logging Data

You can clear the logging data.

Click the Clear Data Button. The displayed data
will be cleared. | Start Stop | Clear Data
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7 Logging by K7TM Configuration Tool

7-3 Reading of Log

This section describes how to use Reading of Log.

(1) Checking the Target Unit T s |
Number |

Target Channel Target Channel CH2
(2) Reading of Log

CH1 2
Measurement Time  Reference Resistance Value Change Rate Voltage Value Current Value Measurement Time  Reference Resistance Value Change Rate Voltage Value Current Value

| (1) Checking the Target Unit Number

Check the Unit number of the K7TM targeted for log reading.

All the Units whose Unit numbers are set R RTBETER) -
on the Communications Setting Sheet Larget Channel ]
Vieasurement |Ime Reterence Resistance Value Change Rate Voltage Value Current Value

are targeted for reading.

Target Channel CH2
Measurement Time Reference Resistance Value Change Rate Voltage Value Current Value

I (2) Reading of Log

Click the Start Button. Communications I—
will start. read

. . Unit Number (1st) 1
Read values will go in cells. Target Channel CH1

Measurement Time Reference Resistance Value Change Rate Voltage Value Current Value

@ Precautions for Correct Use

If communications failed during execution of this function, the K7TM will be in the state where
refreshing the log remains stopped and no log is saved.
In this case, click the Read Button again to complete the processing successfully.
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7 Logging by K7TM Configuration Tool

® Logs to Be Read

Logs targeted for reading are shown below. Refer to 4-6 Logging Function on page 4-30 for the timing
at which logs are recorded in the K7TM.

Values from 1 to 30 go in * in the table below, meaning that all of log data will be targeted.

Log description
(Parameter name)

Brief description

Reference

Record Time [*] (for Reference
Resistance Value Change
Rate/Voltage/Current)

It records the time when the log data
was recorded. The time is recorded
as Total Power ON Time (s).

6-3-3 Variable Areas of 1CH
(Change Beginning Address into 2
for Variable Areas of 2CH) on page
6-8

Log Data [*] Reference Resistance
Value Change Rate

Log data of reference resistance
value change rate.

Log Data [*] (Voltage)

Log data of voltage.

Log Data [*] (Current)

Log data of current.

6-3-3 Variable Areas of 1CH
(Change Beginning Address into 2
for Variable Areas of 2CH) on page
6-8

5-3-4 Parameters on Operation
Level on page 5-10
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8 Troubleshooting

8-1

Troubleshooting

Check the following table if the K7TM does not perform the expected operation.

When Problems Cause Possible correction Remarks

At power ON No resistance value is The voltage line may not be | Check the wiring of voltage. | 3-4 I/O Wiring on
calculated. connected. page 3-9
The voltage value is 0.
No resistance value is The current line may not be | Check the wiring of current.
calculated. connected.
The current value is 0.
Power will not be turned | A wire may have been Check again that the wire is | 3-3 How to

ON. The power-on state
is unstable, such as a
flickering display.

connected to the release
hole in a Push-In Plus
terminal block.

securely connected to the
terminal (insertion) hole.
Also check the other
terminals.

Connect to the
Push-In Plus
Terminal Blocks
on page 3-6

At initial setting

Even if you try to change
via communications the
setting of the Initial
Setting Level,
Communications Setting
1 Level, or
Communications Setting
2 Level, it cannot be
changed because of a
communications error.

The K7TM may not be in the
operation stopped state.

To change via
communications the setting
of the Initial Setting Level,
Communications Setting 1
Level, or Communications
Setting 2 Level, you need to
put the K7TM into the
operation stopped state.

Send the operation
command, Operation Start/
Stop, to put the K7TM into
the operation stopped state,
before changing the setting
value.

Atfter the change is
completed, send Operation
Start/ Stop again to put the
K7TM into the operating
state.

6-5 Operation
Command on
page 6-17

Initialization will not be
executed even if the

A power ON reset may not
be executed after the

After the operation
command, Parameter

5-9 Operation
Command with

operation command, operation command, Initialization, was executed, | Key Operation
Parameter Initialization, | Parameter Initialization, was | perform a power ON reset. on page 5-33
is executed. executed. To reflect the 6-5 Operation
Parameter Initialization, a Command on
power ON reset is required. page 6-17
In checking the | Temperature is indicated | The RS-485 wiring may not | Check the RS-485 wiring. 3-6 Wiring the
communications | as ----. be connected between the Communications

connection with
Stabilization
Discrimination
Method
(Temperature)
used

K7TM and the host system.

Cables on page
3-14

The communications setting
may not be configured
correctly.

Check the communications
setting of the host system
and the K7TM.

5-8
Communications
Setting 1 or 2
Level (LVL | a#
£ 4on page 5-30

Temperature is
displayed and flashing
on the temperature
display.

(A temperature data
not-refreshed error has
occurred.)

The RS-485 wiring may not
be connected between the
K7TM and the host system.

Check the RS-485 wiring.

3-6 Wiring the
Communications
Cables on page
3-14

The communications setting
may not be configured
correctly.

Check the communications
setting of the host system
and the K7TM.

5-8
Communications
Setting 1 or 2
Level (LVL | o
c %on page 5-30

The Temperature Data Write
Cycle setting parameter of
the K7TM and the
temperature data
transmission interval of the
host system may not be
consistent.

Increase the temperature
data write cycle, or shorten
the temperature data
transmission interval of the
host system.

Details on
Temperature
Data
Not-refreshed
Error on page
4-29 under 4-5-2
Actions for
Measurement
Errors
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8 Troubleshooting

When

Problems

Cause

Possible correction

Remarks

In operation

Temperature is
displayed and flashing
on the temperature
display.

(A temperature data
not-refreshed error has
occurred.)

The RS-485 wiring may not
be connected between the
K7TM and the host system.

Check the RS-485 wiring.

3-6 Wiring the
Communications
Cables on page
3-14

The communications setting
may not be configured
correctly.

Check the communications
setting of the host system
and the K7TM.

5-8
Communications
Setting 1 or 2
Level (LVL | oF
2 4on page 5-30

The Temperature Data Write
Cycle setting parameter of
the K7TM and the
temperature data
transmission interval of the
host system may not be

Increase the temperature
data write cycle, or shorten
the temperature data
transmission interval of the
host system.

Details on
Temperature
Data
Not-refreshed
Error on page
4-29 under 4-5-2

consistent. Actions for
Measurement
Errors
The STAB Indicator The equipment has stopped | The error is cleared after the | Details on
flashes, and the K7TM for a long time. equipment operates. Not-stabilized

does not enter the
waiting for stabilization
state.

Error on page
4-29 under 4-5-2
Actions for
Measurement
Errors

The equipment is used
under the conditions different
from those where the
reference resistance value
was registered.

Register the reference
resistance value again.

(5) Preparations
(Registration) on
page 2-24 under
2-4
Configuration
with Tool (Also
Configurable
with Key
Operations)

If you do not want to change
the reference resistance
value, check whether the
equipment is not changed.

2-5 Adjustment
When Device
Status Is
Changed on
page 2-42
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8 Troubleshooting

When

Problems

Cause

Possible correction

Remarks

In operation

The STAB Indicator
flashes, and the K7TM
does not enter the
waiting for stabilization
state.

m Stabilization Discrimination
Method (Power)
Power may be fluctuating.

If the fluctuating power of the
equipment persists, increase
the power moving average
count. If the moving average
count is already maximized,
extend the power
stabilization range.

m Stabilization Discrimination

Method (Temperature)
Temperature may be
fluctuating.

If the fluctuating temperature
of the equipment persists,
extend the temperature
stabilization range.

m Stabilization Discrimination
Method (Power) and
(Temperature) both

The resistance value

fluctuates and is not within

the normal fluctuation
deviation.

If the fluctuating resistance
value persists, extend the
resistance value moving
average count value.

m Stabilization Discrimination
Method (Power) and
(Temperature) both

The resistance value is

stable outside the normal

fluctuation deviation.

The heater may be partially
burned out. Inspect the
heater.

2-8 Adjustment
When Reference
Resistance
Value
Registration
Failed on page
2-54

The K7TM is in the

following states.

* The alarm output
indicator is lit in red.

« All the displays in the
front section are not
lit, or ERR is lit on the
main display.

* Both the
communications
terminals 1 and 2 are
disabled.

» Both the alarm output
and the output at error
are OFF.

A self-diagnosis error has
occurred.

» Cycle the power supply. If
operation returns to
normal, then noise may
have caused the problem.
Check for noise.

+ If the Unit does not
recover, contact your
OMRON representative.

4-8
Self-diagnosis
Error on page
4-33

An alarm is not output,
though the reference
resistance value change
rate is beyond the heater
deterioration alarm
value.

The stabilized state (STAB
Indicator lit) may not be
brought about.

Wait for the stabilized state
(STAB Indicator lit) to be
brought about.

4-4-4 Heater
Deterioration
Alarm on page
4-20

Although the voltage and
the current are not 0, the
status display IN
Indicator lights and the
inputs are judged to be
none.

The voltage value may be
not more than Measurement
Voltage Lower Limit Value x
Voltage Input Range, or the
current value may be not
more than Measurement
Current Lower Limit Value x
CT Input Range.

Check the voltage input
range and CT input range for
improper settings.

(1) Checking the
Heater and
Selecting the
Special CT on
page 2-5 under
2-3 Advance
Preparation
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8 Troubleshooting

When Problems Cause Possible correction Remarks
At The communications The unit number of the Turn the Unit number setting 3)
communications | connection does not K7TM may be different from | switch on the K7TM front Communications
connection work well. that of the connection section to adjust the unit Setting on page
destination (computer number to the connection 2-9 under 2-4
(K7TM Configuration Tool) destination. Configuration
or host system). with Tool (Also
The communications setting | Check whether the anflgurable
of the K7TM is different from | communications setting with Kgy
Operations)

that of the connection
destination (computer
(K7TM Configuration Tool),
communications converter,
or host system).

parameters (Baud Rate and
Parity) are the same.

The resistance value,
normal fluctuation
deviation reference, and
reference resistance
value cannot be read
correctly via
communications.

The resistance value, normal
fluctuation deviation
reference, and reference
resistance value are divided
into MSD and LSD. Only the
MSD or only the LSD may
have been read.

Read both the MSD and the
LSD.

6-3-3 Variable
Areas of 1CH
(Change
Beginning
Address into 2
for Variable
Areas of 2CH)
on page 6-8

Heater Condition Monitoring Device User’s Manual (N227)

Bunooyssjqnoul -8




8 Troubleshooting

Heater Condition Monitoring Device User’s Manual (N227)



Appendices
]

A-1 Specifications . ........ ... .. i e e e e, A-2

A-1-1 KT A-2

Ratings and Specifications . .......... ... ... . A-2

Measurement Specifications . . ......... ... ... . . A-5

Push-In Plus Terminal Blocks Specifications ......................... A-6

Specifications of K7TM Configuration Tool .. ......................... A-7

A-1-2 Special CTs . ..o A-7

Models . ... A-7

Ratings and Specifications . .......... ... ... . A-8

A-1-3 Applicable Standards .. ........ ... . ... A-10

A-2 Parameters List ............ .. i it e A-11

A-3 Parameter Flow . ......... ... . .. i e e A-15

A-4 Operation of Reference Resistance Value Registration .............. A-16
A-4-1 Corrections When Reference Resistance Value Registration Failed

(Adjustments with Key Operation) ......... ... .. ... .. ... . ... .. .... A-17

Heater Condition Monitoring Device User’s Manual (N227) A-1



A Appendices

A-1 Specifications

A-1-1

K7TM

I Ratings and Specifications

Item

Specifications

Operation power
supply

Power supply

K7TM-A2MA: 100 to 240 V AC, 50/60 Hz

voltage and K7TM-A2MD: 24 V AC, 50/60 Hz, 24 V DC
frequency

Operating power | 85% to 110% of the rated voltage

supply voltage

range

Operating 45 to 65 Hz

frequency range

Power K7TM-A2MA: 8.5 VA max. (100 to 240 V AC)
consumption K7TM-A2MD: 5.2 VA max. (24 V AC)/ 2.9 W max. (24 V DC)
Recommend T2A, time delay, high-breaking capacity

external fuse

CH1 voltage input
CH2 voltage input

Measurement +0.5% FS 1 digit

accuracy

Input range 0to 600 V AC, 50/60 Hz

Recommend Class CC, Class J, or Class T with a rated current of 7 A or less

external fuse

CH1 CT input
CH2 CT input

Measurement 10.5% FS 1 digit
accuracy
Input range 0 to 600 A AC, 50/60 Hz
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A Appendices

Item Specifications
RS-485 Transmission path | RS-485: Multidrop
communications 1 | connection
RS-485 method

mmunications 2 .
communications Communications

method

RS-485 (2-wire, half duplex)

Cable length

When the baud rate is 115.2 kbps or less, the maximum length is 500
m with a twisted-pair cable.

When the baud rate is 230.4 kbps, the maximum length is 200 m with a

twisted-pair cable.

Protocol

Modbus RTU

Baud rate

9.6 kbps/ 19.2 kbps/ 38.4 kbps/ 57.6 kbps/ 115.2 kbps/ 230.4 kbps

Data length

Always 8 bits

Stop bits

Always 1 bit (with parity being even/odd)
Always 2 bits (with parity being none)

Connection
configurations

1:10r 1:N

Maximum number

32 Units (including the host system)

of Units
Parity None/Even/Odd
Send wait time 0to 99 ms

Transistor output | Contact form

NPN open collector (Can be set to normally close or normally open)

(Alarm output, Rated voltage

24 VV DC (maximum voltage: 26.4 V DC)

Output at Error)
Maximum current | 50 mA
Leakage current 0.1 mA max.
when power
turning OFF
Residual voltage 1.5V max.
Ambient operating temperature -10 to 55°C
Ambient operating humidity 25% to 85%

Storage temperature

-20 to 65°C (with no condensation or icing)

Altitude

2,000 m max.

Insulation resistance

20 mQ min.

Between the external terminals and the case; Between the power
supply terminals and the other terminals; Between (voltage input
terminals + CT input terminals) and (communications terminals +
transistor output terminals); Between the voltage input terminals and
the CT input terminals; Between the channels of voltage inputs;
Between the channels of CT inputs

Dielectric strength

2,000 V AC for 1 minute

Between the external terminals and the case; Between the power
supply terminals and the other terminals; Between (voltage input
terminals + CT input terminals) and (communications terminals +
transistor output terminals); Between the voltage input terminals and
the CT input terminals; Between the channels of voltage inputs;
Between the channels of CT inputs

Vibration resistance

Frequency 10 to 55 Hz, 0.35-mm single amplitude, acceleration 50
m/s?, 10 sweeps of 5 min each in X, Y, and Z directions
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A Appendices

Item Specifications
Shock resistance 100 m/s?, 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
Weight Approx. 200 g
Wiring material Wire type Solid or Stranded wire
Wiring material Copper
Recommended | 0.25 to 1.5 mm?
wirés AWG 24 to AWG 16
Stripping length 8 mm
(without ferrules)
Installation environment Operation voltage: EN/IEC 61010-1 Pollution Degree 2, Overvoltage
category |l
Measurement circuit: EN/IEC 61010-2-030 Pollution Degree 2, CAT I
600 V or CAT Il 300 V
Industrial electromagnetic environment | EN/IEC 61326-1 Industrial electromagnetic environment
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I Measurement Specifications

Item Specifications

Input range Current

Rated 5 A AC: 0.00 to 5.00 A AC
Rated 25 A AC: 0.0 to 25.0 AAC
Rated 100 A AC: 0.0 to 100.0 A AC
Rated 200 A AC: 0.0 to 200.0 A AC
Rated 400 A AC: 0.0 to 400.0 AAC
Rated 600 A AC: 0.0 to 600.0 A AC
Rated frequency: 50/60 Hz

Voltage

Rated 120 V AC: 0.0 to 120.0 V AC
Rated 240 V AC: 0.0 to 240.0 V AC
Rated 480 V AC: 0.0 to 480.0 V AC
Rated 600 V AC: 0.0 to 600.0 V AC
Rated frequency: 50/60 Hz

Measurable range Current

Rated 5 A AC: 0.00 to 5.50 A AC
Rated 25 A AC: 0.0to 27.5 AAC
Rated 100 A AC: 0.0 to 110.0 A AC
Rated 200 A AC: 0.0 to 220.0 AAC
Rated 400 A AC: 0.0 to 440.0 AAC
Rated 600 A AC: 0.0 to 650.0 A AC

Voltage
Rated 120 V AC: 0.0 to 132.0 V AC
Rated 240 V AC: 0.0 to 264.0 V AC

Rated 480 V AC: 0.0 to 528.0 V AC >

Rated 600 V AC: 0.0 to 660.0 V AC o

©

Measurement accuracy Measurement accuracy of voltage and current: +0.5% FS +1 digit to the input 8,
range 8

Conditions: 5

=3

(7]

* When sine waves are input continuously
« Variations in CTs are not included.

Repeat accuracy of resistance value (reference value): £1% rdg +1 digit
Conditions:

* When sine waves are input continuously

« Variations in CTs are not included.

Measurement target Resistance heating heater

WL L-L-V
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I Push-In Plus Terminal Blocks Specifications

Item

Specifications

Construction

Push-in compatible with 1-pole 2-terminal crossover wiring

Hands-free
Front-in and front-release

Applicable wires

Ferrules, solid wires, or stranded wires

Applicable wire size

0.25 mm? to 1.5 mm?2 (AWG 24 to AWG 16)

Wire insertion force

8 N max. for AWG 20 wire

Screwdriver press
force

15 N max.

Wire stripping length

10 mm or 12 mm

Ferrule length

8 mm or 10 mm

Recommended
flat-blade screwdrivers

OMRON: XW4Z-00B etc.

Current capacity 10 A (per pole)
Number of insertions 50 times
Recommended Applicable wire Ferrule, Stripping Recommended ferrules
ferrules Conductor | length (mm) Phoenix _
(mm?) | AWG I?r:?nt;‘ (F:;Ll:‘l;es Contact Weidmuller Wago
0.25 24 8 10 Al 0,25-8 H0.25/12 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 H0.5/14 FE-0.5-8N-WH
10 12 Al 0,5-10 H0.5/16 FE-0.5-10N-WH
0.75 18 8 10 Al 0,75-8 H0.75/14 FE-0.75-8N-GY
10 12 Al 0,75-10 H0.75/16 FE-0.75-10N-GY
11.25 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
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I Specifications of K7TM Configuration Tool

e System requirements
Supported OS

Computer specifications

Windows 10 (64-bit edition), English or Japanese *1
1 GHz or faster CPU, 1 GB or more of RAM, and 16 GB or more of required disk space

Excel Excel 2013, 2016, or 2019; 32-bit or 64-bit edition; English or Japanese *2
RS-485-USB Communications . . .

Use a commercially available product. *3
converter

Maximum number of connected

K7TM Units 8 Units

*1. Japanese characters may be garbled if the system locale of the computer that uses the K7TM Configuration Tool is not
Japanese (Japan).

*2. When you use the K7TM Configuration Tool with Excel 2013 or Excel 2016, set Measurement Value Calculation Cycle
on the Initial Setting of K7TM Sheet of the K7TM Configuration Tool to 100 seconds or less. (Default setting: 100 s)

It may become unstable if you set a value that exceeds 100 seconds.

Unit Number (1st)
1

Category Parameter name Setting range

Maximum Number of Channels 1102 [CH]
0:5[A]
1:25(A)
2:100 [A]
CT Input Range 3200 [A]
Input Setting of KTTM 4:400[A]
5600 [A]
0:120[V]
Voage bt Range 1
3 A00 N
Measurement Value Calculation Cycle 1 to 999 [s]
U ma-1 (power)
1: md-2 (temperature)

Operation Setting of K7TM

Selection of Method Stabilization Discrimination Method

*3. OMRON performed an evaluation test on the SI-35USB-2 manufactured by LINE EYE. (The driver version is V2.12.18.)

A-1-2 Special CTs

I Models

When UL certification is required

»

2

Primary-side rated Secondary-side rated 2

Model 5

current current g

K6CM-CICB005-C 5A Dedicated output 5

K6CM-CICB025-C 25 A @
K6CM-CICB100-C 100 A
K6CM-CICB200-C 200 A
K6CM-CICB400-C 400 A

Note Special CTs are supplied with connecting cables.

When UL certification is not required

Model Primary-side rated Secondary-side rated

current current

K6CM-CICB005 5A Dedicated output

K6CM-CICB025 25 A

K6CM-CICB100 100 A

K6CM-CICB200 200 A

K6CM-CICB400 400 A

K6CM-CICB600 600 A

Note Special CTs are supplied with connecting cables.

\ 1

@ The CT input terminals can be connected in either direction of the special CT regardless of polarity.
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I Ratings and Specifications

The ratings and specifications are common to all UL certification-compliant models. *1

ltem Model K6CM K6CM K6CM K6CM K6CM K6CM
-CICB005 -CiCB025 -CiCB100 -CiCB200 -CiCB400 -CICB600

Construction Internal split type

Primary-side rated 5A 25A 100 A 200 A 400 A 600 A

current

Rated voltage 600V AC

Secondary winding | 3,000 turns 6,000 turns 9,000 turns

Insulation
resistance

Between output terminal and case: 50 mQ min

Dielectric strength

Between output terminal and case: 2,000 V AC for 1 minute

Protective element

7.5V clamp element

Allowable number of | 100 times

attachments and

detachments

Diameter of wire 7.9 mmdia. | 9.5 mmdia. | 14.5mmdia. | 24.0 mmdia. | 35.5 mm dia. max.
attachable *2 max. max. max. max.

Operating -20 to 60°C, 25% to 85% (with no condensation or icing)

temperature and
humidity range

Storage temperature
and humidity range

-30 to 65°C, 25% to 85% (with no condensation or icing)

Supplied cable 29m

length

Supplied cable K7TM side: Ferrule, CT side: Round crimp terminal
terminal

Degree of protection

IP20

*1. To comply with UL certification for the special CT, refer to Conformance to Safety Standards on page 10.
*2. When you use a flat wire, refer to the outline dimensional drawing of the relevant CT and use a CT with a
larger diameter. However, use the CT within the range of its rated current.
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The frequency characteristics of CTs are as follows:

K6CM-CICB005-C K6CM-CICB025-C
K6CM-CICB005 K6CM-CICB025
1.00% 1.00%
0.50% 0.509
. 1A . 5A
o o ,
T 0.00% l— TezA T 0.009 g —10A
U): ——3 A 1) ——15A
L ——4 A w 1 —+—20A
-0.50% —5A 0.50% —e—25 A
-1:00%,5 30 40 50 60 70 80 ! '00020 30 40 50 60 70 80
Frequency [Hz] Frequency [Hz]
K6CM-CICB100-C K6CM-CICB200-C
K6CM-CICB100 K6CM-CICB200
1.00% 1.00%
0.509 0.509
S 20A S 1 40A
CH =40 A CH =80 A
3 000 / ——60A oy 0.00% —— 120 A
L L
—+—80 A —— 160 A
-0.509 ——100 A -0.50% —e— 200 A
-1.00% -1.00%
20 30 40 50 60 70 80 20 30 40 50 60 70 80
Frequency [HZ] Frequency [Hz]
K6CM-CICB400-C K6CM-CICB600
K6CM-CICB400 >
1.00% 1.00% (4
°
[1°]
o,
. 0.509 0.50% :7;
5 80 A 5 _— 120 A 2
° —— ~-160A| | © Eﬁ — 2408 3
o 0.00% 5 0.00% L
) / —— 240 A 2] T*T360A
w w
—+— 320 A —+—480 A
-0.50% —— 400 A -0.50% —*—600 A
-1.009 -1.00%
20 30 40 50 60 70 80 20 30 40 50 60 70
Frequency [Hz] Frequency [Hz]
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A-1-3 Applicable Standards

Applicable standards

Details

EU Directives
* Self-declaration

Installation Pollution Degree 2, Overvoltage category Il, Measurement category I, 1l *1
environment | Based on EN 61010-1 and EN 61010-2-030

EMC EN 61326-1

EMI: Class A, EMS: Industrial environments

uL

UL 61010-1, CAN/CSA C22.2 No. 61010-1 Pollution Degree 2, Overvoltage category ||
UL 61010-2-030, CAN/CSA C22.2 No. 61010-2-030 Measurement category Il, 11l *1

* UL-recognized (cURus)

Korean Radio Waves Act

KS C 9610-6-2, KS C 9811

RCM

UKCA

WEEE II

*1. Up to 600 V and 300 V respectively for the measurement category Il and IlI
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This section shows the parameters to be displayed on the main display of the K7TM.
Refer to 6-3 Variable Area Map on page 6-5 for parameters exclusive to communications.

Parameter

Level name Characters Setting (monitoring) range Default value
Operation Reference 4 -100.0 to 999.9 (%) Monitored value just
Resistance displayed
Value Change
Rate
Resistance R 0.000 to 9.999 (Q) Monitored value just
Value 10.00 to 99.99 (Q) displayed
100.0 to 999.9 (Q)
Voltage Value | ¥ 120 V range: 0.0 to 132.0 (V) Monitored value just
240 V range: 0.0 to 264.0 (V) displayed
480 V range: 0.0 to 528.0 (V)
600 V range: 0.0 to 660.0 (V)
Current Value |~ 5 Arange: 0.00 to 5.50 (A) Monitored value just
25 Arange: 0.0 to 27.5 (A) displayed
100 A range: 0.0 to 110.0 (A)
200 A range: 0.0 to 220.0 (A)
400 A range: 0.0 to 440.0 (A)
600 A range: 0.0 to 650.0 (A)
Power g 0.0 to 429.0 (kVA) Monitored value just
displayed
Temperature E -1,999 to 9,999 (°C/°F) Monitored value just
displayed
Alarm Status = MaN- Normal Monitored value just

iL M I: Heater Deterioration Alarm
(Warning)

AL MZ: Heater Deterioration Alarm
(Critical)

RE-R: Last Resistance Value
Change Rate Alarm Value

Hh: Heater Burnout Alarm

displayed
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Level Pa:;nr:::er Characters Setting (monitoring) range Default value
Adjustment Heater ALMt 0.1 t0 999.9 (%) 3.0 (%)
(Common) Deterioration

Alarm Value
(Warning)
Heater ALme 0.1 t0 999.9 (%) 5.0 (%)
Deterioration
Alarm Value
(Critical)
Last PLE-R 0.1 to0 999.9 (%) 25.0 (%)
Resistance
Value Change
Rate Alarm
Value
Heater He-V 0.0t099.9 (% FS) 40.0 (% FS)
Burnout Alarm
Value
(Voltage)
Heater Hb-A 0.0t099.9 (% FS) 1.0 (% FS)
Burnout Alarm
Value
(Current)
Resistance VER L an: Moving Average Countof 10 | Law
Value Moving MCd: Moving Average Count of 20
Average Count HCLH: Moving Average Count of 40
Power Moving | AV EP L al: Moving Average Count of 10 | Laki
Average Count MCd: Moving Average Count of 20

Hi LiH: Moving Average Count of 40
Normal NFdA 0.1 t0 999.9 (%) 1.0 (%)
Fluctuation
Deviation
Normal NFAS Same range as Resistance Value Monitored value just
Fluctuation 0.000 to 9.999 (Q) displayed
Deviation 10.00 to 99.99 (Q)
Reference 100.0 to0 999.9 (Q)
Reference REFR Same range as Resistance Value Monitored value just
Resistance 0.000 to 9.999 (Q) displayed
Value 10.00 to 99.99 (Q)

100.0 t0 999.9 (Q)
Fluctuation EVAR Same range as Reference Monitored value just
Value under Resistance Value Change Rate displayed
Evaluation -100.0 t0 999.9 (%)
(Resistance)
Measurement | ¥ M- N 3.0t099.9 (% FS) 3.0 (% FS)
Voltage Lower
Limit Value
Measurement | AM_N 3.51099.9 (% FS) 3.5 (% FS)
Current Lower
Limit Value
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Level Pa;aar;:ter Characters Setting (monitoring) range Default value
Adjustment Power -k 0.1 t0 999.9 (%) 20.0 (%)
(Power) Stabilization
Range
Average SEPW Same range as Power Monitored value just
Power at 0.0 to 429.0 (kVA) displayed
Stabilization
Power Change | REFF -100.0 to 999.9 (%) Monitored value just
Rate displayed
Fluctuation AP -100.0 to 999.9 (%) Monitored value just
Value under displayed
Evaluation
(Power)
Adjustment Temperature F-SY 0 to 9,999 (°C/°F) 0 (°C/°F)
(Temperature) Set Point
Temperature E-Sh 1t0 9,999 (°C/°F) 10 (°C/°F)
Stabilization
Range
Temperature EWCR 1to0 999 (s) 10 (s)
Data Write
Cycle
Fluctuation FVAE Same range as Temperature Monitored value just
Value under -1,999 to 9,999 (°C/°F) displayed
Evaluation
(Temperature)
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Level Pa;aanr:;ter Characters Setting (monitoring) range Default value
Initial Setting Maximum MyCH 1to 2 1
Number of
Channels
Voltage Input | “N-V ichv ichv
Range cHOV
Haeoy
OOy
CT Input CNCE SR Z5A
Range Z5A
oR
cabnr
ETHHE
&0O0R
Stabilization MEED Md- 1. Power M-
Discrimination Md-2: Temperature
Method
Alarm Polarity | NaNl N-a: Normally open N-T
N-T: Normally close
Alarm Output | AL VL L oW: Warning or Critical HCGH
Level HCGH: Critical
Logging Cycle |!ahLFP 10 to 9,999 (in 10 times) 100 (in 10 times)
(approx. 1 day)
Measurement | My LFP 110999 (s) 100 (s)
Value
Calculation
Cycle
Use Running AGE of F: Not used oFF
Time &N Used
Version g Displays the current software version.
Communications | Baud Rate 1 LPS 9.5 (kbps) {15.2 (kbps)
Setting 1, 2 and 2 19.2 (kbps)
FH.M (kbps)
5.5 (kbps)
{15.2 (kbps)
2304 (kbps)
Parity 1and 2 | PREY NaNE: None EVEN
v EN: Even
add: Odd
Send Wait Sk 0 to 99 (ms) 20 (ms)
Time 1 and 2
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A-3 Parameter Flow

This section shows the parameters to be displayed on the main display of the K7TM.
Refer to 6-3 Variable Area Map on page 6-5 for parameters exclusive to communications.

| Power ON |

]

| Power ON reset

Initial Setting %j Communications %)
Adjustment Level (Power) Adjustment Level (Common) Operation Level least ©) Setting 1 Level least
Lb VLA Level g Ts Less LVL{ 1s
s a s N s 3 e N\ than N
Power Heater Maximum |_18§ Baud Rate
Stabilization Deterioration Reference Number of |qmy 1
Range (=) Alarm Value | © "1 | Resistance Channels
Less &) (Warning) Less Value
than than Change
1| Average 1 m 7| Heater 1/ Voltage o Parity 1
Power at 1s Deterioration | 1S Rate 3 ¥ Jinput y
Stabilization Alarm Value N ce Range
@ zat (Critical) Value
Power _ | Last Resistance CT Input Send Wait
Change Value Change Range Time 1
Rate Rate Alarm Voltage
Value L Jvalue
Fluctuation HL _ 1/ |Heater Stabilization
Value under S 7V Burnout Current Discrimination c cati o
Evaluation Alarm Value ommunications Less
(Power) (Voltage) L |Value Setting 2 Level than 1's
~ Heater
Burnout
: Power
Adjustment Level © Alarm Value
(Tem'gerature) th'fnsi s (Current) :T o
Resist: o o
I?VL - A v§|i'2 i\illrz)c\ﬁng Less At
Temperature Average Count Temperature t?asn Iﬁasst
Set Point
Power Moving
Average Count
'Sr,?ng)plgratt.ure MOV | Status
Raanééza on Normal @ Measurement
— Fluctuation \ J Value
Deviation Calculation
© Temperature Cycle
Less Data Write N | U
Cycle ormal se
than 1s @ ™Y Fluctuation Running
: Deviation Time
1/ 011 |Fluctuation >
Value under Reference
Evaluation Reference
@ (Temperature)| Resistance
- o Value
. -
Fluctuation
. Value under
Note Power ON reset is a reset Evaluation
process that runs when the (Resistance)
power turns ON. (Measurement T = 1] Measurement
values and alarm outputs are v 1L N [Voltage
cleared.) \L/(a)‘IN:r Limit
u
Measurement
JIL IV | Current
Lower Limit
Value
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A-4 Operation of Reference Resistance

Value Registration

(B) Acquiring Evaluation Data

This section describes the operation of reference resistance value registration. The description is
based on the operation flow for reference resistance value.

(A) Waiting for Evaluation to Start

. ( START )
The K7TM has a wait time so as to use the

stable resistance value as a reference value. Reference Resistance Value Evaluation State

After receiving the operation command, v
. . . Waiting for
Reference Resistance Value Registration Start, (A) £y aluation to Start

it waits for evaluation for either of the following
two time periods, whichever is longer.
* Measurement Value Calculation Cycle x
Resistance Value Moving Average Count *1 l
* Measurement Value Calculation Cycle x
Power Moving Average Count

<
v
Acquiring

Evaluation Data

(B)

Judgment
on Registration
of Reference
Resistance
Value

Conditions fulfilled

Conditions not fulfilled

Less than
5 times

Number of
Fails in Fulfilling
Registration
Conditions,

The K7TM acquires the evaluation data for

i ) ) X Registration of Reference

registering a resistance value for either of the (D) pesistance Value

following two time periods, whichever is longer.
* Measurement Value Calculation Cycle x

Failed 5 times

If Resistance Value Moving Average Count*

Resistance Value Moving Average Count *1 v Vv or Power Moving Average Count is
changed by the END, the reference
o Measurement Value Calculation CyC/e X END resistance value evaluation will be aborted
and res?arted from (A) Waiting for
Power Moving Average Count Evaluation fo Start.

* In the case of stabilization discrimination
method (temperature), this applies only
when Resistance Value Moving Average
Count is changed.

(C) Judgment on Registration of Reference Resistance Value

When the acquisition of evaluation data is completed, the K7TM judges whether all the following
conditions are fulfilled. *2

Condition 1

Case where Stabilization Discrimination Method is Power

All the power change rate shall be inside the power stabilization range, during the period of Acquiring
Evaluation Data.

(The reference of power stabilization range is a power at the start of Acquiring Evaluation Data.)

Case where Stabilization Discrimination Method is Temperature
All the temperature shall be inside the temperature stabilization range, during the period of Acquiring
Evaluation Data.

Condition 2

All the reference resistance value change rate shall be within the normal fluctuation deviation, during
the period of Acquiring Evaluation Data.

(The reference of normal fluctuation deviation is a resistance value at the start of Acquiring
Evaluation Data.)
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e Condition 3
All the voltage shall be Measurement Voltage Lower Limit Value or more, during the period of
Acquiring Evaluation Data.

e Condition 4
All the current shall be Measurement Current Lower Limit Value or more, during the period of
Acquiring Evaluation Data.
When all the conditions are fulfilled, (D) Registration of Reference Resistance Value is executed.
If the conditions are not fulfilled, the procedure will be redone from (B) Acquiring Evaluation Data.
However, if they failed to be fulfilled 5 times, the procedure will end without registering the reference
resistance value.

The flashing pattern of RDY Indicator tells how many times registering the reference e
resistance value is retried. :W:
] - /-
. Example: a | -' j ,_I
\@/ When the number of retries is 3, flashing three times is repeated at intervals of 1 s. | ' , '. '
g | —

\\I,/

A1z A4
05s 05s—305s 05s—705s 05s 05s
Lit —»{Not lit—»{ Lit |—»{Not lit—>{ Lit —>{Not lit——>{Not it—>{Not it

(D) Registration of Reference Resistance Value
When the conditions are satisfied in (C) Judgment on Registration of Reference Resistance Value
above, the resistance value obtained at this time is registered as a reference resistance value.

*1. In the case of stabilization discrimination method (temperature), only the period of Measurement Value
Calculation Cycle x Resistance Value Moving Average is applicable.

*2. If any of the following occurs, reference resistance value registration will be canceled immediately. After
removing the cause of the error, try the reference resistance value registration again.
« A measurement error occurs.
* A heater burnout alarm occurs.

A-4-1 Corrections When Reference Resistance Value Registration
Failed (Adjustments with Key Operation)

uonesysiboy anjep asuelSISaY 99UaIBBY JO uonesado -y

If the reference resistance value registration fails and the K7TM Configuration Tool cannot be used,
you will need to make adjustments with key operation.

To register the reference resistance value with key operation, press the REF Key in the lower right of
the K7TM front for 3 seconds or more. The RDY Indicator will flash showing it is in the reference
resistance value evaluation state.

When the registration succeeds, the RDY Indicator will change from the flashing state to the lit state.
However, if the flashing RDY Indicator went out, the registration of reference resistance value has
failed.

The corrections for each stabilization discrimination method are shown below.

» The reference resistance value registration requires multiple parameters to be adjusted, so usually use the K7TM
Configuration Tool. Making adjustments with key operation takes a longer time as compared with the K7TM
Configuration Tool.

@ » Refer to 2-8 Adjustment When Reference Resistance Value Registration Failed on page 2-54 for details on

g parameter adjustments.

» When the measurement value calculation cycle, resistance value moving average count, and power moving
average count are default values, it will take a minimum of 35 minutes for the registration to succeed.

(uonesadQ Aay) yum sjuawisnlpy) pajieq uonessibay
an|e/\ 90UB)SISaY 92UdIJOY UBYAA SUOID8II0D) |-V
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I Case of Stabilization Discrimination Method (Power)

Checking the four monitored values, find a correction according to the flow.

e Monitored values to check

Setting
level

Parameter
name

11-seg

Meaning of indicated
value

Adjustment
Level
(Common)
LVL A

Fluctuation
Value under
Evaluation
(Resistance)

EVRR

In the Reference
Resistance Value
Evaluation State, the value
for which the reference
resistance value change
rate has fluctuated most
sharply will be displayed.
After the reference
resistance value registration
failed, the reference
resistance value change
rate that fluctuated most
sharply with a reference
resistance value registration
evaluation count of 5 is
displayed.

Adjustment
Level
(Power)
LVL &

Fluctuation
Value under
Evaluation
(Power)

EVARFP

In the Reference
Resistance Value
Evaluation State, the value
for which the power change
rate has fluctuated most
sharply will be displayed.
After the reference
resistance value registration
failed, the power change
rate that fluctuated most
sharply with a reference
resistance value registration
evaluation count of 5 is
displayed.

Operation
Level

Voltage
Value

/

V
(Measu
rement
value
mark)

The present voltage value
applied to the heater is
displayed.

Operation
Level

Current
Value

L
(Measu
rement
value
mark)

The present current value
applied to the heater is
displayed.

® Correction finding flow

START

Voltage
Value is at least
Measurement Voltage
Lower Limit Value and Current
Value is at least Measurement,
Current Lower Limit

No

Fluctuation Value
under Evaluation (Resistance) is
inside Normal Fluctuation
Deviation

Yes

= Fluctuation Value
under Evaluation
(Power) is outside
Power Stabilization
Range

y

To Correction 1 J [ To Correction 2 J

To Correction 3 J

\4

Coo) Coo) (o))
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e Correction

Correction

number Cause Step

The equipment is not running, and power is
not supplied to the heater.

. Run the equipment, and supply power to the heater.

N =

. Execute the reference resistance value registration.

Correction 1| The measurement value calculation cycleis | 1. Set the measurement value calculation cycle to an integral
shorter than the ON/OFF cycle of the heater. multiple of the ON/OFF cycle of the heater.

. Execute the reference resistance value registration.

N

-\

The resistance value of the heater is not . Increase the resistance value moving average count.
stable. * If the resistance value moving average count is already
set at High (40 times), make sure that the normal
fluctuation deviation is larger than the fluctuation value
under evaluation (resistance).

Correction 2

2. Execute the reference resistance value registration.

The power of the heater is not stable. 1. Increase the power moving average count.

* If the power moving average count is already set at High
(40 times), make sure that the power stabilization range
is larger than the fluctuation value under evaluation
(power).

2. Execute the reference resistance value registration.

Correction 3

L Setting-related page

o - Voltage Value Operation Level (P. 5-11)

o - Current Value Operation Level (P. 5-11)

« AVER Resistance Value Moving Average Count Adjustment Level (Common) (LVL R) (P. 5-15)
- AYEP  Power Moving Average Count Adjustment Level (Common) (LVL R) (P. 5-16)
- MFd  Normal Fluctuation Deviation Adjustment Level (Common) (LVL R) (P. 5-16)
« EVARR  Fluctuation Value under Evaluation (Resistance) Adjustment Level (Common) (LVL R) (P. 5-17)
« Pii-b  Power Stabilization Range Adjustment Level (Power) (LVL &) (P. 5-20)

« EVHP  Fluctuation Value under Evaluation (Power) Adjustment Level (Power) (LVL &) (P. 5-21)

uonesysiboy anjep asuelSISaY 99UaIBBY JO uonesado -y

(uonesadQ Aay) yum sjuawisnlpy) pajieq uonessibay
an|e/\ 90UB)SISaY 92UdIJOY UBYAA SUOID8II0D) |-V
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I Case of Stabilization Discrimination Method (Temperature)

Checking the four monitored values, find a correction according to the flow.

e Monitored values to check

Setting
level

Parameter
name

11-seg

Meaning of indicated
value

Adjustment
Level
(Common)
LVL A

Fluctuation
Value under
Evaluation
(Resistance)

VAR

In the Reference
Resistance Value
Evaluation State, the value
for which the reference
resistance value change
rate has fluctuated most
sharply will be displayed.
After the reference
resistance value registration
failed, the reference
resistance value change
rate that fluctuated most
sharply with a reference
resistance value registration
evaluation count of 5 is
displayed.

Adjustment
Level
(Temperat
ure)

LVL

Fluctuation
Value under
Evaluation
(Temperature)

EVRL

In the Reference
Resistance Value
Evaluation State, the value
for which temperature is
most different from the
temperature set point will be
displayed.

Atfter the reference
resistance value registration
failed, the temperature that
is most different from the
temperature set point with a
reference resistance value
registration evaluation count
of 5 is displayed.

Operation
Level

Voltage Value

The present voltage value
applied to the heater is
displayed.

Operation
Level

Current Value

L

The present current value
applied to the heater is
displayed.

e Cor

A

rection finding flow

START

Voltage
Value is at least
Measurement Voltage
Lower Limit Value and Current
Value is at least Measurement,
Current Lower Limit

Fluctuation Value
under Evaluation (Resistance) is
inside Normal Fluctuation
Deviation

Yes

= Fluctuation Value
under Evaluation
(Temperature) is
outside Temperature
Stabilization Range

v

To Correction 1 ] [ To Correction 2 ]

To Correction 3 ]

EDIEDIED
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Correction

Cause
number

Step

The equipment is not running, and
power is not supplied to the heater.

1. Run the equipment, and supply power to the heater.
2. Execute the reference resistance value registration.

Correction 1 | The measurement value calculation
cycle is shorter than the ON/OFF
cycle of the heater.

1. Set the measurement value calculation cycle to an integral multiple
of the ON/OFF cycle of the heater.
2. Execute the reference resistance value registration.

The resistance value of the heater is
not stable.

Correction 2

1. Increase the resistance value moving average count.
* If the resistance value moving average count is already set at
High (40 times), make sure that the normal fluctuation deviation
is larger than the fluctuation value under evaluation (resistance).

2. Execute the reference resistance value registration.

The temperature of the heater is not
stable.

Correction 3

1. Increase the temperature stabilization range so that the fluctuation
value under evaluation (temperature) may go into the stabilization
range.

2. Execute the reference resistance value registration.

The temperature is still rising, and far
from the temperature set point.

1. Wait until the temperature reaches around the temperature set
point.
2. Execute the reference resistance value registration.

L Ssetting-related page

o - Voltage Value Operation Level (P. 5-11)
o - Current Value Operation Level (P. 5-11)
» AYER Resistance Value Moving Average Count Adjustment Level (Common) (LVL f) (P. 5-15)

« NFd  Normal Fluctuation Deviation

Adjustment Level (Common) (LVL f) (P. 5-16)

« EVAR Fluctuation Value under Evaluation (Resistance) Adjustment Level (Common) (LVL R) (P. 5-17)

« L -55 Temperature Stabilization Range

Adjustment Level (Power) (LVL k) (P. 5-23)

« EVAE Fluctuation Value under Evaluation (Temperature) Adjustment Level (Power) (LVL k) (P. 5-24)
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