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To reduce unexpected downtown and wasteful
costs due to heater burnout

Heater equipment that operates at high temperatures is more likely to experience unplanned downtime due to heater
burnout. Preventing burnout requires the heater's condition to be monitored, which was previously a time consuming and
costly task, which can now be automated with the K7TM.

Issues concerning heater burnout

Downtime resulting
from heater Temperature
replacement and warm
up is time consuming

As the heater burns
out, production
fallout will impact
overall efficiency and
profitability

Disposal loss Increase in costs

Planned maintenance
costs associated with
heaters are currently
a manual and labor
intensive process

Securing purchase costs, Securing maintenance
maintenance costs, and space person-hours in spite
for various heater service parts of a labor shortage




From planned and unplanned maintenance
to predictive maintenance using condition

monitoring

The K7TM Heater Condition Monitoring device can measure the resistance values of resistive heaters properly and
regardless of controller methods and heater temperature characteristics allowing for heater condition monitoring.
This enables heater equipment condition to be monitored over time and notify of abnormalities and burnout.

The K7TM adds value by offering....

Appropriate heater
conditioning monitoring,
independent from
temperature control
method, heater temperature
characteristics, and location

> P4

Predictive maintenance that
quantifies the deterioration
state of the heater

>P.6



Appropriate heater conditioning monitoring ,independent
from temperature control method, heater temperature
characteristics, and location

The K7TM Heater Condition Monitoring device can measure the resistance values of resistive heaters properly and
periodically allowing for heater condition and trend monitoring both on site and remotely.

Eliminating heater burnout reduces unplanned downtime, profit loss from yield
issues and replacement part costs

Heater resistance value trends are not able to be determined using the basic voltage/current calculation since the temperature

controller and heater characteristics influence this calculation. The K7TM is able to measure the resistance values regardless

of these influences by filtering them out of this calculation. Additionally, the K7TM is able to monitor the deterioration trends in
heater resistance by comparison with historical resistance values when used in the same environment.

Heater temperature characteristics Typical heater characteristics
Depending on the type of heater, the resistance value may vary greatly Disposal loss Nichrome or
depending on the temperature. Heater temperature characteristics need /‘ Iron-chromium
to be considered in order to monitor proper heater deterioration trends. Pure metal or
Therefore, it is necessary to constantly monitor the heater resistance Molybdenum
value at the same timing as the heater temperature. disilicide

SIC or Carbon

Temperature
Measurement method in K7TM
Resistance values obtained by Voltage + Current Resistance value changes after the influence of
(Heater whose resistance decreases as the temperature rises) temperature control was removed by filtering

Resistance value Resistance value

Time  Heater Time
temperature
K7TM calculates the rate of change of the
resistance value (reference resistance value
change rate) from the resistance value T —— P ——
(reference resistance value) when replacing ; ! \ :
the heater and the current heater resistance
value, and utilizes it as an indicator to The Unit can monitor the trends toward
measure the degradation trend. deterioration, by comparing the resistance value
change rates at the same temperature.
Time
Changes in heater temperature and resistance (Long Term)
Since the temperature is controlled, the temperature Resistance Resistance rises due to deterioration of the heater
of the heater is constant, but the resistance of the  Vvalue even at the same temperature, and the rate of

change with the reference resistance increases.

TN

heater increases with deterioration.

1Day 2Day Years later Time
Heater Monitor the rate of change of resistance value of
temperature heater at the same temperature.

4 1Day 2Day Years later Time



Collecting measurement data remotely using network connections

The K7TM allows you to monitor condition both on site and remote without requiring on site visits.

Serial communications
) (two ports)
Service computer PLC (RS-485/MODBUS-RTU)

Ethernet

Condition Monitoring
Configuration Tool
software

Easy to retrofit onto existing equipment

One Unit monitors two heaters.

Voltage signal

Current Heater
q YWW
signal
Special CT

Voltage
signal

Current
signal
Special CT

Condition monitoring can be achieved by using a CT clamp on the power line of the heater and connecting voltage lines to

each side of the heater.

Special CT
K6CM-CICB

Temperature
Controlloers

Example case where a special CT
is attached to the cable

Heater voltage signal

Heater current

Heater
WW

Solid-state Relays /

Special CT

Power Controllers

— Retrofitting — Existing



Predictive maintenance that quantifies the deterioration state
of the heater

By converting condition of the heater into a numerical value called the rate of change of the heater resistance value,
scheduled maintenance based on the numerical value becomes possible. It also enables maintenance of heater
equipment that does not depend on skilled personnel.

Ready to perform maintenance based on the degree of deterioration from heater
resistance values

The K7TM can monitor the state of the heater by the rate of change of the heater resistance value and monitor the state and tendency
of each heater, so it is possible to determine when replacement is necessary, so it is unplanned while utilizing the remaining life of the
heater. You can reduce the possibility of downtime. In addition, maintenance that does not depend on skilled people becomes possible.

Example of monitoring heaters in a kiln Heater resistance value change rate
(Reference resistance value change rate)

The heaters 02 and 03 have deteriorated Heater 03
faster, and the heater 03 is at a critical level.
Critical
level

Heater 02

Warning
level

Heater 03

Heater 01
Heater 02

Heater 01

Time

Using reference Resistance Value Change Rate to determine replacement.

Previously there were challenges in determining correct service and replacement time on heater equipment. Since the K7TM can capture
deterioration trends in heater resistance values change rate and trigger alarms when a threshold is reached, the user is able to determine
the optimal time to service or replace heater equipment.

Heater resistance value change rate Trends toward

(Reference resistance value change rate) deterioration of heater
| " K7TM alarm output
L Example setting o indi
Critical ﬂ?reshold ’ ndicater
Critical level |~~~ T Ty
Warning

When to arrange
a spare

Warning level

Time

Note 1. The K7TM captures the heater deterioration due to oxidization by monitoring changes in the heater resistance value. The Unit cannot capture the
deterioration due to other factors.
Note 2. Set an appropriate threshold that suits your environment as the trends toward deterioration of heater may vary depending on the heater type and the

use environment.



Introducing Predictive Maintenance Solutions

Three Values of Omron's @ % E
Condition Monitoring A
Replicate maintenance Retrofit Simple remote
engineer's analysis monitoring

Resolve issues through condition monitoring

Our predictive maintenance solution is based on replicating skilled maintenance engineer's analysis, retrofitting
existing equipment and remote monitoring The technology simplifies the analysis of equipment by translating
measurement data into simple alarms so amaintenance engineer can respond faster to issues.




Note: Do not use this document to operate the Unit.
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