Wireless Condition Monitoring Sensors
Not just for difficult applications
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The cutaway of the wireless accelerometer shows the major components of
the sensor. The complete sensor on the left includes an internal battery (not
shown on right) and a durable, environmental resistant package.

Wirdless sensing no longer needs to be relegated to locations where access is difficult or
where cabling is not practicd. Wirdess CM systems can be cogt effectively implemented
in extengve gpplications that were higoricdly handled by running routes with data
collectors. The result would be a lower cost surveillance program with more frequent
data collection, increased safety, and lower spare parts inventories. Fecilities would be
able to run leaner because they will have more confidence in their ability to avoid

downtime?.

Cost justification

The key to widespread CM sensors is low codt: both indalation and operaing costs.
Data collectors are consdered by many to be the lowest cost method for monitoring
vibration. With monthly or quarterly route running, companies can prevent many falures
and provide an acceptable cogt judification to management.  While the ingalled cods of
data collectors are typicaly the lowest, operating costs are higher due to continuing labor
expense.  When anayzed over a period of time, the overal cost of a data collector system
will be comparable to a low cost surveillance system, such as wirdess CM sensors®. In
addition to comparable costs, wirdless systems provide more frequent readings for better
identification of short time-to-failure Stuations.

Cog judtifications for many predictive maintenance practices tend to be complex and rely
on some intuition, fudge factors, and an experienced practitioner/consultant. A



traditiond method for vibration andysis is to assess the speed degradation to falure and
the cost consequence of the machings falure’. This method is well proven, but as
technology changes, the judtification chat dso changes. Online survellance sysems
have become more cost effective, so they have migrated down to the data collector area
where there is more overlap of appropriate systems (Figure 1).
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Figure 1. The Traditional Technology Application Model evolves as technology reduces the costs of on
line surveillance systems. Low-cost wireless sensors provide the same cost per point as data collectors
while providing more frequent readings.

An example of good candidates for a lower cost surveillance system are a blower motor
on top of a furnace or a drive motor protected by heavy guards. The cost to andyze the
furnace blower or drive motor might include hard-wired accelerometers, cables, and a
switch box (totaing severa hundred dollars). Companies are decting to ingdl on-line
aurvelllance systems on the more difficult applications, because these areas are expensive
to andyze with data collectors. A low cost wirdless accderometer alows more of these
gpplications to be monitored.

Paradigm shift

These traditiond cogt judifications only touch upon a portion of the benefits of
widespread CM sensors. Much like cdlular phones, low-cogt, wirdless CM sensors can
change the way manufacturing faciliies are run.  Many companies understand the
importance of vibration anadyss but only goply it to critica applications. The most
expendve or rgpidly declining components are monitored, but these companies dill
experience unplanned stoppages because the entire facility is not being monitored; a $100
motor, for example, can shut down a$10,000 / hour production line.

Many facilities account for unplanned downtime with excess production capecity. In
petrochemical and petroleum refining plants, up to 10% of production capacity is
required to account for unplanned maintenance’. For typicad heavy process industries,
unplanned downtime costs can represent 1-3% of revenue, potentialy 30-40% of profits,
anudly’.  Widespread usage of condition monitoring sensors can provide up-to-date
machine condition S0 that unscheduled downtime can be dgnificantly reduced.
Maintenance tasks can be coordinated with production stoppages so that mogt, if not al,
stoppages can be planned and optimized.



Ease of implementation

Vey few companies can aford to implement any type of widesoread sysem. Capitd
invesment is not the only congdedion, but dso inddlation cods training,
documentation, spare parts, and cost of production losses. The key for widespread
implementation is ease of ingdlation and ease of maintenance of the system.

Wirdless sensors must have:
Plug-and-play connectivity
Intelligence to assist with gart-up and maintenance
Ease of expanson

Long life

Plug-and-play connectivity means physicdly inddling the sensor, turning it on, and
configuring. In the case of a wirdess accderometer, attaching the sensor with a standard
Y28 threaded mounting stud and plugging in the baitery. The sensors are configured at
amain computer, which should take less than a couple minutes per sensor.

Intdlligent sensors and software that assst with dat-up and maintenance are dso
important for ease of use. A wireless sensor should be able to determine a path back to
the main computer database without configuration by an operator. System components
such as repeaters should work seamlessly with no operator interface required. Sensors
mounted within range of severd transceivers should alow overlapping and be error
tolerant. As network conditions change the system should aso adjust and adapt so that
data collection remains reliable without operator interface.

The next gep in widespread implementation is an easy-to-expand system with no discrete
input limitations (8, 16, 64, etc.). Companies can purchase and ingdl a handful of
sensors on a monthly bass  Indalation doen't require extensve planning or extended
shutdown periods. Sensors can dso be relocated very easly.

Battery life becomes very important when dedling with large quantities of sensors.
Power management is critical to battery life because frequently replacing batteries on
hundreds of sensors would be unmanageable.




Typical ingtallation

A possble ingdlation scenario might be a manufacturer who has consdered an ontline
system for 50 points on criticd components.  While not being able to judtify the $1,000
per point indaled costs of a wired system, a $750 per point wirdess system is more
manageable.  Included with the 50 wirdess sensors are transceivers and software that
can be used for additional sensors, so future wirdess sensors are only $500 per point or
less.

Next, the plant overhauls a production line. Due to infant mortdity rates during wear-in
periods, 100 wirdess sensors are indaled to monitor the refurbished production line for
severd months. By documenting saves during the wear-in period, cost justifications can
be determined in tha short period of time. After a sufficient wear-in period, the 100
sensors can ether remain where they are or be redistributed to other areas of the plant.
A reasonable plan would be to start with the most critical bcations and work towards the
less citicd. By dmply inddling a number of sensors every month on farly critica
goplicaions or ingdling on overhauled equipment, a plant can dowly work towards
complete coverage. Over severd years, a plant could ingal hundreds of sensors that will
eventudly provide a complete picture of the plant equipments hedlth.

Oved! plant hedth data can be included with production information so thet facilities
will run more efficiently. Process control parameters are aready present and provide
vauable production data. By incorporaing this data with predictive maintenance data,
plant managers will have access to not only the existing condition of the factory, but dso
how degrading equipment is affecting production. A motor might gill have a couple
months of useful life, but if the motor begins lowering product quality or increesing scrap
rates, managers can make the best decision for plant performance.

With complete coverage of condition monitoring sensors, unscheduled downtime due to
maintenance falures can be greatly reduced. In addition to traditiona cost savings,
widespread usage of CM sensors will have additiond benefits, particularly a reduction in
excess production capacity. The key to widespread usage of CM sensors is the ease of
indalation and low cost of ownership.
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The Maintenance Watchdog™ System

The Techkor Maintenance Watchdog system (shown below) operates thousands of
wirdess sensors utilizing the 902-928 MHz license-free band. In large quantities, the
cogt of the sensor is less than $ 400. With plug-and-play connectivity and a sensor battery
life of more than 3 years, a system of thousands of sensors can be easly maintained.

Wirdess accelerometers sample data and send it to the network access points for upload
and storage on a primary control PC. The network access points connect to the factory
LAN with gandard Ethernet connections.
Smply, provide an Ethernet hook up,
assign an IP address, and provide 120 Volt

power.

Operators can monitor sensor data, be
informed of dam conditions, and
configure parameters from the
convenience of a standard PC. The ODBC
compliant database engine provides a
method of intefacing with  various
existing software packages.

The wirdless CBM system addresses cost,  Techkor wirdess CBM sysem including
relidbility of RF communication, baitery  accelerometer, laser tachometer, network
life, ease of configuration, scalability, and  access point, and repeater.

intdligence, dl  while reaning the

accuracy, bandwidth, and robustness of traditiond sensors. The wirdess CBM system
includes accelerometers, laser tachometers, and network access points. Repeaters are
used where necessary.




