ELECTRO-SENSORS ELECTRO-SENSORS

Power Industry Applications

Shaft Speed Monitoring - Coal Feeder
Shaft Speed Monitoring - Coal Conveyor
Tilt Switches - Boom Conveyor

Belt Mis-Alignment - Coal Conveyor
Vibration Monitoring - Coal Crushers
Shaft Speed Monitoring - Turbine

Electro-Sensors manufactures a range of industugl-products to protect critical power plant
processes every step of the way. With a full ramfgghaft speed switches, sensors, ratemeters,
position, and temperature monitors, our produatige proactive machinery protection, are
rugged and reliable - designed to safeguard alttitieal processes in your power plant.

Coal Fired Power Plant
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Coal Feeder Control — Gravimetric Conveyor

Gravimetric Coal Feeder

ESI Product SA420 Signal Conditioner, 907-XP Hall-Effect Sen& Pulser Wrap
Application Modulate gravimetric conveyor shaft speed forcime coal discharge

Why: Provide precise coal feed to power plant puhsa4feeding plant boilers). The
Gravimetric feeder conveyor speed changes as eoaityf changes to ensure the proper coal
tonnage is discharged to the pulverizer.

How it works: The SA420 Signal Conditioner is used in conjuwntivith the 907-XP Sensor and
Pulser Wrap to provide concise conveyor shaft speedback to a PLC (PLC not included). The
907-XP sensor provides an accurate digital pusa {relative to shaft speed) to the SA420
module. The SA420 converts the digital pulses pooportional 4-20 mA analog signal, which is
then fed to the PLC. The PLC will in turn modul#éite conveyor speed, so the proper amount of
coal is discharged.

Benefits:

Optimize Boiler performance (less coal waste) Accurate conveyor control
Rugged shaft speed sensing & control Concise product discharge
Lower emissions (at boiler) Operational efficiency

907-XP Sensor & Pulser Wrap

SA420 Signal Conditioner Module
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Shaft Speed Monitoring — Coal Conveyor

Overland Coal Conveyor System

ESI ProductSCP1000 Shaft Speed Switch with 255 Pulser Disc

Application: Monitor tail pulley for slowdown due to belt slipge or breakage.

Why: Unwanted slowdown or stoppage of a coal convegarresult in costly and even
dangerous conditions. Machine damage, processtdoejmand unsafe working conditions

can all be attributed to conveyor failure. Thelenay be damp or wet — adding significant
weight to the conveyor belt and leading to befifsdige or slowdown. Conveyor belts can also
break due to overload, wear and tear, or motorduirnShaft speed switches detect these
conditions and alert the operatmeforea crisis becomes a catastrophe.

How it works: The SCP1000 shaft speed switch monitors the ootat the non-driven pulley,
receiving a digital pulse train from the 255 diSthe SCP1000 decodes this frequency signal
to determine shaft speed and then compares tthe tpre-adjusted set point. In the event of a
fault condition such as belt slippage or produdrtnad, the relay, pre-calibrated by the
operator and usually set at about 90% of operajoegd (RPM) can be used to provide an
alarm or equipment shutdown, assuring machine giioteand process integrity.

Benefits:
Economical 2 Piece System - Simple to Install and Calibrate
Rugged and Field-Tested - Suitable for Hazardous Locations
UL & CE listed - Proactive Machinery Protection

SCP1000 with 255 Pulser Disc Monitoring Coal Cororelail Pulley



Level Sensing — Boom Conveyor

MTS-20 Tilt Switch Probes

ESI ProductMTS-Series Tilt Switch Probes & SCU-200 Contralit)

Application To sense the presence/absence of bulk matetiectisas coal and provide an early warning
of high or low level condition.

How it works: The probe is mounted to hang vertically and thesed contacts at this point. When the
probe tilts to an angle of 15° the contacts ope@widing an output or indication of fault condition.

Typical power plant applications

High-Level Boom Control The boom conveyor deposits coal in the coal yafden the pile reaches
the height of the boom a level monitor just beltw boom indicates that the high point has been
reached and the boom is moved to start a new lp\@iag the operator to maximize stockpiling space
in the coal yard.

High-Level Alarms for Silos, Bunkers and Surge Birigvel monitors used for high-level indication
have two purposes; to provide an alarm indicatihgnva silo or bin is full and to prevent overfidin
which can result in material and time wasted. @fteo switches are used: one to indicate a highHev
condition and a second to serve as an overfilllag.a

Benefits:
Early level warning - less product waste Accurate level monitoring
Rugged probe construction Prevent spills & leaks at conveyor transfers

MTS Tilt Switch Control Unit and Probe



Conveyor Belt Monitoring — Belt Misalignment

Typical Coal Conveyor Setup

ESI ProductBA100 Series Conveyor Belt Alignment Switchesigse or dual setpoint models
available).

Application To monitor belt tracking and sense when thewatiders out of alignment due to wear or
overloading.

How it works: The BA100 is mounted on the frame of the conveyat adjusted so the roller arm is
the correct distance and angle from the outside efighe belt. When the belt wanders out of aligmime
it makes contact with the roller actuator arm, gagighe belt alignment switch to send an alarm or
conveyor shutdown signal. Typically four belt aligent switches are recommended per conveyor.
Two units mounted across from each other at thd pelley and two more units mounted across from
each other at the tail pulley. For conveyors larigan 1500ft an additional two pairs of switches a
recommended.

Typical power plant application:
A series of belt alignment switches would typicdily installed along an overland coal conveyor to
prevent the possibility of machine damage, proghagte and downtime should a fault condition occur.

Benefits:

Early level warning - less product waste Accurate monitoring system
Rugged probe construction Prevent damage, waste, and downtime

BA100 Belt Alignment Switch Unit Typical Belt Alignment Switch Installation



Vibration Monitoring — Coal Crushers

ESI Product: VS-Series XP Vibration Monitors
Application: Monitor for excess vibration due to imbalance

Why: The abrasive action and the type of material bernghed can
wear the hammers or crushers out unevenly, causibglance and
excessive vibration. If left unchecked this caadi¢o catastrophic
damage to machinery, product waste, and dangeprrating
conditions. Mounting a vibration monitor on theerxal enclosure of a
crusher provides a means of quickly identifyingaltf condition such as
an overload or imbalance and enabling immediaté égban minimizing
machinery damage and product waste.

How it works: The VS-1 mounts directly to coal crusher and haadjnstable relay output
that can be wired to an alarm or motor shutdoweudir Calibration is quick and easy
minimizing costly machine downtime. The VS-1 isadf-contained vibration monitoring
system and can be installed without any additibnatkets or mounting equipment. It has an
input voltage of 24Vdc with the option of a 115\famwer supply to cover most applications.

Benefits
Economical self-contained unit
Rugged and compact XP vibration monitor
Installs on a wide range of machinery
Alarm delay avoids false trips on startup and nomwparation
Simple installation and calibration avoids costbhtime

VS1 XP Vibration Monitor
Coal Crusher



Shaft Speed Monitoring - Turbine Generator

Turbine Generator Sesor & Split Collar Pulser Wrap
ESI Product: TR400 Ratemeter, 906 Sensor, and Split CollardPWgrap
Application: Detect slow-down or stoppage along with overspdeadrbine shatft.

How it works: The 906 sensor sends digital pulses to the TR4&@mproviding fast &
accurate shaft speed monitoring. The TR400 has Gprogrammable relays & 4-20 mA
output, and accurately monitors & displays shaftesh The TR400 relays can be programmed
to monitor turbine shaft slow-down, stoppage, am¥ed, as well as turn on plant
“permissives” such as bearing oilers.

Benefits:
Up to 6 programmable relays Extremely rugged & reliable
Protect turbine from over & underspeed Displays turbine speed
Easily interfaces with plant SCADA systems  Low cost system protection
Enables permissives during turbine start-up  Immune to electrical noise

TR400 Meter, 906 Sensor, Pulser Wrap Turbine Shaft with 255 Disc & 907XP Sensor
Electro-Sensors, Inc Tel: 800-328-6170
6111 Blue Circle Drive Fax: 952-930-0130
Minnetonka, MN 55343 WWW.electro-sensors.com

USA



