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APPLICATIONS

Low-voltage switchgear

Medium-voltage switchgear

UPS battery stacks

Power distribution busbars

Critical electrical breakers

KEY FEATURES

Improves worker safety 

Flags failing equipment

Reduces out-of-service time

Wireless on-metal sensors

Battery-free

Maintenance-free

WARNING:  
Please follow all associated safety protocols.  Only qualified and 
properly trained personnel should attempt any use of switchgear 
or similar equipment.  Never work on or install equipment in an 

energized system.  Always de-energize equipment 
before attempting any work.  Use a properly rated 
voltage sensing device to confirm that the equip-
ment is completely de-energized.  Before re-ener-
gizing, replace all components, panels or covers.  
Electric distribution equipment carries the risk of 
severe injury or death.

Introduction
Switchgear for electric power distribution implements the routing 
and switching of electric power at utility substations and remote-
ly located sites within the broader electric distribution network.  
Switchgear is also employed at factories and large commercial 
buildings.  Since power loads vary by time of day and season, 
switchgear is subject to thermal cycling that can contribute to 
loosening connections over time.  Switchgear is also subject to 
weather-related stress.  Thermal monitoring and routine mainte-
nance are needed to protect maintenance personnel from harm 
and to protect the equipment from catastrophic failure if electric 
arcing triggers massive currents flows.
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1. Switchgear construction
Power commonly enters full-sized switchgear in
the upper section.  Busbars carry the main power
feed through the upper section and allow mul-
tiple cabinets to be connected one to another.
Adjacent cabinet busbars are connected using
nuts and bolts.  This same nut-and-bolt system
is used to connect the main busbars to the main
contact assembly power feeds.  The removable
contact assembly connects the upper power feed
section to the lower cable section.

The removable contact assembly is usually locat-
ed in the middle section of a full-sized switch-
gear cabinet.  The contact assembly can be 
removed to de-energize the lower section where 
cables route power out of the cabinet.  

The lower section can contain several types of 
equipment, including current transformers, volt-
age transformers, and cable connection points.  
Power is usually routed out of the switchgear 
from this lower section.

A low-voltage cabinet is usually located at the 
top of large switchgear cabinets.  The low-volt-
age designation is not the same definition used 
for LV Switchgear.  Low Voltage (LV) Switchgear 
operates from roughly 600V to 1000V.  In this 
case, low-voltage designates an area where 
normal electronic equipment can be installed 
for monitoring and management of the switch-
gear unit.  The reader, and any displays for the 
Switchgear Temperature Monitoring System, 
should be installed in this low-voltage section of 
the switchgear cabinet.

LV Electric distribution switchgear handles elec-
tric power starting from 600 V to approximately 
1000 V.  Because of the “relatively” lower power 
levels, LV distribution switchgear is often pack-
aged in smaller enclosures than MV switchgear 
with its relatively higher power levels.  The 
functional components are similar, but the layout 
of the equipment and the physical size of the 
components can be different.  

RFM3254 Small Form Factor Temperature Sensor

Busbars Server 
Busbars

Contact 
Systems

Cable Heads Transformers

RFM3240 High-Sensitivity 
Temperature Sensor

Highly 
Recommended

Highly 
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Highly 
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RFM3250 Rugged Temper-
ature Sensor

Recommended Recommended Can be used

RFM3254 Small Form 
Factor Rugged Tempera-
ture Sensor
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2. Temperature sensing goals
Thermal loads from power flows will vary as
those electric loads rise and fall.  Continuous
monitoring of various components can indicate
approximate power levels, and when load im-
balances reach an unacceptable level.  Thermal
monitoring of switchgear busbars can also alert
operators when the power balance is shifting as
when renewables generation sources go on and
off line.  Monitoring individual cable connections
in the lower section can alert teams when the
power demand for individual circuits is outside
of the normal and expected ranges.

Loosening mechanical connections are a risk at 
each nut-bolt-busbar unit.  The critical locations 
for monitoring are the main busbars that bring 
power into the cabinet, and where these bus-
bars connect to the fixed contact assembly pin 
that carries power into the middle section of the 
cabinet.  

Contactor wear and deterioration is a reality.  
The more cycles the contactors are used, the 
greater the expected wear.  Placement of sen-
sors on the moving portion of the contactor can 
alert teams when wear has reached the point 
where the contactor should be replaced.  On 
occasions when the contactor has not engaged 
fully, the temperature will increase.  Normally, 
this situation can be corrected by re-racking the 
contactor in the unit, but only if maintenance 
teams are aware of the faulty engagement.  
Temperature monitoring provides essential infor-
mation on equipment status. 

3. Sensors for Switchgear
The RFM3250 is a rugged ceramic temperature
sensor with an adhesive backing.  Placement
of this sensor is accomplished by removing the
protective backing and pressing the sensor onto
a metallic surface.  The RFM3250 is not designed
to operate unless placed on a clean metal sur-
face.  Please avoid placing the long side of the
sensor directly against other metal objects; this
will reduce read range for the sensor.

RFM3250 Rugged Temperature Sensors

The RFM3260 is a lug-mounted temperature 
sensor that is typically mounted using a nut 
and bolt.  New mounting holes may need to be 
drilled in busbars, or existing nuts and bolts may 
need to be loosened.  The RFM3260 can also be 
mounted using a strap to hold the sensor on to 
larger objects if the bolt options are not viable.  
The RFM3260 incorporates a thermal transfer 
metal plate in its design.  Placement on a met-
al object is not specifically required, but it will 
improve read range performance.

RFM3260 Lug-mounted Temperature Sensor

RFM3254 Small Form Factor Temperature Sensor
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4. Sensor placement
Sensor placement on busbars using a nut and bolt
is typical.  An existing nut and bolt can be used,
or a new hole can be drilled as needed.  A strap-
ping system can be used if there is a preference
to leave existing nuts and bolts untouched or if
drilling new mounting holes is not preferred.

The RFM3240 and RFM3260 sensors are preferred 
for busbar monitoring, but the smaller RFM3250 
sensor can be used if the RFM3254 can be reli-
ability read in the upper busbar chamber.

RFM3260 Temperature Sensors Installed on Busbars

RFM3254 Temperature Sensors Installed on Movable 
Contact Assembly  Blade

The smaller RFM3254 ceramic sensors are pre-
ferred for contact assembly monitoring.  A 
flexible band can be used for long-term sensor 
mounting.  The RFM3254 can be installed using 
the adhesive backing for short-term mounting 
on the movable contact plates, or it can be in-
stalled using a flexible band for long-term use.

Lug-Mounted RFM3260 Sensors are Recommended for New 
Installation Cable Connection Points, and the Smaller RFM3250 
are Recommended for Legacy Pre-installed Switchgear Where 

Access is Limited

For cable head connection points, the RFM3260 
or the RFM3250 sensors can be used.  For new 
installations, the RFM3260 is preferred in this 
application since it can be lug-mounted using the 
same bolt holding the cable assembly.  

For installations on legacy equipment, it can be 
difficult to gain access to the lower section of a 
switchgear cabinet.  It can also be challenging to 
loosen and then re-tighten the connection bolts 
for the RFM3260.  For already installed lega-
cy equipment, it may be preferable to use the 
smaller RFM3250 sensors.  Please properly clean 
the installation surface if RFM3250 sensors are 
installed on what is typically a “vertical” surface 
to monitor the cable connections.

In some cases, installation of a monitoring sys-
tem in legacy switchgear may require creating a 
large panel opening to provide adequate access 
for sensor installation.  

CAUTION:  Ensure that adding the sensor/anten-
na/ additional cables do not violate minimum 
clearance requirements.
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5. Antenna placement

An antenna placed in the upper switchgear com-
partment can be located on the bottom of the 
compartment, or on the sides.  If the antenna 
is to be located on the sides of the cabinet, the 
antenna should be placed at roughly the level of 
the sensors.  

6. Reader and Display placement

The reader and display should be placed in the 
low-voltage compartment of the switchgear cab-
inet.  When possible, the antenna cables can be 
routed through preexisting holes and openings in 
the cabinet structure.  New holes can be drilled 
to give access to adjacent compartments.  

An antenna placed within the movable contactor 
compartment of the cabinet should be placed at 
the level of the contactors and near the back of 
the compartment.

Antennas mounted in the upper busbar chamber can be 
mounted on the floor or the sides of the chamber

An antenna placed in the lower compartment 
of the cabinet should be located on the sides of 
the compartment at about the same level as the 
sensors.

CAUTION:  Ensure that adding the sensor/anten-
na/ additional cables do not violate minimum 
clearance requirements.

Antennas mounted inside the movable contactor chamber 
should be  located at the contactor level

Mounting in the upper low-voltage chamber is recommended 
for the reader and display
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7. Sensor and Antenna installation Process

1. We recommend working with one switchgear chamber at a time.

2. Place the first group of sensors in desired positions.

3. Enable all appropriate sensors on the reader UI and assign the an-
tenna(s). (Section 7 and 8 of the User Guide IN030)

4. Disable ALC. (Section 5 of the User Guide IN030)

5. Set output power to 22dBm.(Section 8 of the User Guide IN030)

6. Remove power to the reader and the USB connection.

7. Reapply reader power and reconnect the USB connection.

8. Initiate the software connection to the reader by pressing the OPEN
button on the utility. (Section 5 of the User Guide IN030)

9. Confirm that current sensors are properly registered with the sys-
tem using the SENSOR SETTING screen on the utility.  (Section 7 of
the User Guide IN030)

10. Start the data logging process with the START button at the bottom
of the screen. (Section 5 of the User Guide IN030)

11. Enable Test Mode on the BASE SETTINGS screen. (Section 6 of the
User Guide IN030)

12. Enable Fast Mode at the bottom of the screen by clicking the small
gear. (Section 6 of the User Guide IN030)

13. Clear the data buffer by pressing DISABLE and then ENABLE buttons
on the Success Read Ratio on the ADVANCED CONTROL fly-out panel.
The ADVANCED CONTROL fly-out panel is made visible by first click-
ing the CONTROL PANEL fly-out by clicking the gear above the menu
tabs.  The ADVANCED CONTROL fly-out panel is made visible by
double-clicking the RF CTRL tab on the fly-out.
(Section 8 of the User Guide IN030)

14. Let the system run for between 1 and 10 minutes.

15. The setup is complete when all sensors are showing a read percent-
age above 50%.

16. If some sensors have not achieved 50% read percentages after 1-10
minutes, then adjust those sensors by shifts or rotating the sensor
slightly. For each adjustment, repeat steps 6-15.

17. It adjusting sensors did not work.  Adjust the antenna by shifting or
rotating its placement. For each adjustment repeat steps 6-15.

18. If you got here and can’t find something that works, choose the
best position for the current antenna and use a second antenna to
supplement the missing reads. Repeat steps 6-17.



Page 8  
IN018F13

User Guide:  RFM5117-A Switchgear Temperature Sensor Placement Guide 
www.Axzon.com

©2018  RFMicron, Inc. d/b/a Axzon  All rights reserved.  Reproduction in part or in whole is prohibited without prior written consent of the copyright owner.  The information 
presented in this docu-ment does not form part of any quotation or contract, is believed to be accurate and reliable and may be changed without notice.  Axzon, and RFMicron, Inc. as 
well as the product and service names mentioned herein are the registered trademarks of RFMicron, Inc.  All other trademarks are the property of their respective owners.  Axzon, 
Austin Texas, USA.

8. Further information

PB030 - RFM5117 Switchgear Temperature Monitoring System Product Brochure

IN030 - RFM5117 Switchgear Temperature Monitoring System User Guide

IN018 - RFM5117-A Switchgear Temperature Sensor Placement Guide (this document)

PB019 RFM3240-A Rigid PCB Temperature Sensor Product Brief 

PB008 RFM3250-B Rugged Temperature Sensor Product brief

PB022 RFM3254-A Rugged Temperature Sensor Product Brief

PB018 RFM3260-A Lug-Mounted Temperature Sensor Product Brief
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