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SAFETY ALERT

Preventing Low Sulfur Coal Fires
at Power Generating Stations

As a service to the industry, General Monitors issues Safety Alerts periodically when our customers inform us of a
potentially dangerous plant condition or a life-threatening problem.  We were recently made aware of the potential for fires
at coal-fired power plants with an unmonitored underground coal conveyor system tunnel. Coal is stored in piles outside, in
silos, and in bunkers, then transported via conveyors through tunnels that are 15-20 feet in diameter to pulverizors
(crackers) and then blown into boilers for combustion.  After talking with plant safety managers like yourself, here is what
we have found:

•  The EPA has requested that power plants burn low sulfur Powder River Basin coal to reduce NOx emissions.
• Coal is usually stored above ground and conveyed via underground tunnels to the plant’s boiler furnace.
•  Powder River Basin coal has a high combustion and low flash point; it often smolders in the open air.
•  In tunnel conveyor systems and storage vaults, there is a danger of CO gas build-up.
•  As you know, CO is colorless, odorless and tasteless, making it undetectable without instrumentation.

A significant number of safety managers do not know that rising CO levels are a reliable method to predict fires in coal
conveyor system tunnels.  These fires can cause explosions, damage equipment, result in boiler shutdowns, reduce
generating capacity and place personnel at risk. CO gas also is a confined space hazard. Our TS400 Toxic Gas Detector
monitors CO and other gases, providing highly accurate sensing and alarming:

• Compact device for use in confined spaces
• Detects 9 gases, including CO:  0 to 100 ppm or 0 to 500 ppm
• Adjustment free calibration for ease of maintenance and reduced cost
• Built-in status indicator display for status and calibration cues
• Two-wire loop-powered 4-20mA output
• Intrinsically safe with optional barrier accessory for explosion-proof enclosures

If your plant has enclosed conveyors or confined storage facilities for low/medium sulfur coal, we would be happy to send a
field application engineer to review the situation with you.  You may also request with the attached Fax-Back Form our free
Product Selector CD and our TS400 Product Brochure.  Our Technical Support staff is also ready at 1-800-330-9161 or
949-581-4464 x2401 to answer any questions you might have about this Safety Alert.

Sincerely,

Alan Austin
Business Development Manager



COAL CONVEYOR FIRES
Problem

•  Fires in enclosed tunnel coal
conveyor systems or storage vaults
at electric utility generating plants     

•  Maintenance worker exposure to CO
gas in tunnels and other confined
spaces

Solution

•  TS400 Toxic Gas Detector senses CO gas,
which in rising levels is a reliable predictor
of flame and explosive conditions

•   TS400 Gas Detectors provide a highly
accurate, reliable method to warn personnel
of unsafe CO gas levels in confined spaces

Application

The U.S. Environmental Protection Agency has requested
that electric power plants burn low sulfur Powder River Basin
(PRB) coal to reduce NOx emissions.  Coal is usually stored
above ground and conveyed via underground tunnels that
are 15-20 feet in diameter to the plant’s boiler furnace.  PRB
coal has a high combustion and low flash point.  It often
smolders in the open air, which can lead to tunnel conveyor
system fires that result in expensive equipment repairs or
complete losses, reduced electrical generating capacity and
revenue, or even loss of human life.

The problem of preventing fires and explosions resulting from
the spontaneous combustion of pulverized coal has troubled
the mining industry for as long as coal has been used as a
source of energy. Although it was recognized for some time
that the conditions that exist during the crushing, transport,
and storage of pulverized coal are conducive to fires and
explosions, no reliable indication of an impending fire had
been found. The fire danger associated with processing coal
had been reluctantly accepted by the mining industry as an
unfortunate part of the cost of its operations in hazardous
environments.

In the early 1970's, however, there was a breakthrough.
Laboratory tests performed in Great Britain demonstrated
that an incipient coal fire could be predicted by monitoring
carbon monoxide (CO) concentrations in the atmosphere
surrounding the coal being processed. These tests showed
that a detectable increase in the CO level would occur
approximately 1.5 hours prior to the first visual indication of a
coal fire.  Concurrently, research engineers in the U.S. came
to similar conclusions, but they emphasized the need for the
proper location of gas sample points.

Preventing Fires in Conveyor Tunnels

Rising levels of CO gas in tunnels warn of imminent fire
danger, as well as posing a safety hazard to nearby plant
maintenance workers, who must enter the tunnels to inspect
and service the coal conveyor systems.  CO gas, of course,
is colorless, odorless and tasteless, which makes it difficult
to detect without instrumentation in confined space areas
such as tunnels or storage vaults.

The TS400 gas detection system from General Monitors
protects against the levels of CO gas build-up that are a
precursor to dangerous fires or that present unsafe working
conditions in the tunnels housing coal conveyor systems.  A
highly reliable gas detector for harsh environments, the
compact TS400 is designed with a robust electrochemical
cell sensor.  Featuring adjustment-free calibration, a built-in
indicator for status and calibration cues, as well as an
intrinsic-safety barrier, the TS400 is easy to install, use and
maintain.  The TS400 can be specified to detect CO gas in
two ranges from 0 to 100 ppm or from 0 to 500 ppm,
depending on the specified sensor.

Considerations for a CO Monitoring System

When designing a CO Monitoring System to forewarn of
impending danger of fire or to warn against unsafe human
exposure levels, there are a number of variables to
consider:

•  What type of coal is to be conveyed, PRB or other low
or medium sulfur types?

•  Is there any pretreatment of the coal with water in the
stockpiles prior to tunnel entry?

•  What is the length and overall dimensions of the tunnel
housing the coal conveyor system?

•  What is the hourly volume of coal passing through the
tunnel on the conveyor system?

•  Is the tunnel environmentally controlled for ventilation
or dust?



There are no standard rules for gas
detector placement, since the optimum
sensor location is different for each
application, but there are some general
guidelines:

•   Locate the TS400 where prevailing air
currents contain the maximum gas
concentration.

•   Locate the TS400 near possible
sources of gas leaks.

•   Locate the TS400 where it can be
easily accessible for calibration
checks.

The TS400 needs to be mounted
pointing down to prevent water build-up
on the detector head.  The detector
assembly should not be placed where it
may be coated or contaminated by
substances.  Although the TS400 is RFI
resistant, it also should not be mounted
in close proximity to radio transmitters or
similar equipment.

Gas detectors are sensitive to dust,
moisture and vibration—so avoid
placing the TS400 detector directly on
the conveyor system itself or other
supporting equipment.  The TS400
features a two-wire loop-powered 4-
20mA analog output signal that
connects easily to control hardware,
such as amplifiers, programmable logic
controllers (PLCs) or computer-based
distributed control systems (DCS).

The TS400 when combined with our
TA502A Trip Amplifier, FL3100 Series
Flame Detectors and MODBUS
compatible 16-channel Zero Two Series
Monitoring System can be configured to
provide a highly integrated fire detection
system.  The Zero Two Series

accommodates not only our detectors but is
capable of monitoring such devices as
smoke & heat detectors and manual call
points.  Each Zero Two Series control
module is connected to a remote sensor or
detector and continuously displays the
status of that location.  The only field
connections required are inputs from the
sensors to the card modules and the
outputs from the control/shutdown
system—DCS, PLC, beacons, horns, etc.

Maintenance Requirements

The TS400 is shipped without its gas cell
sensor installed, but the sensor is easily
installed, calibrated and activated.  Once
correctly installed, the TS400 requires little
or no maintenance other than periodic
calibration checks to ensure system
integrity.  General Monitors recommends a
calibration check schedule be established
and that the complete system, including all
alarm circuitry, be tested at least twice
annually—more frequently in harsh
environments, such as coal conveyor
systems in tunnels.

The removal of particulate matter from
sensor accessories may be done through
the use of clean water only.  Solvent should
not be used.  The accessories should be
thoroughly dried with oil-free compressed
air if necessary, before refitting to the
sensor body.  Compressed air may not be
applied directly to the sensor.  Typical items
to be checked during maintenance
examinations are:

•   The sensor mounting—check to see that
it is secure.

•   The sensor--to see that it is clear of oil,
water, coal-dust, dirt or paint, etc., that
might clog it.

•   The cable connections—examine them
for tightness and possible damage.

•   Be sure all detector placements are up-
to-date with the plant layout, e.g., plant
modifications.

Our field application engineers are
available to tour your plant and discuss
their experiences with similar applications.

         APPLICATIONS
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SAFETY ALERT – CO GAS
Fax-back Request Form

Fax to:  949-581-1151

For assistance with the TS400 Toxic Gas Detector, please check the appropriate boxes below and provide the
requested information.  Return this form by fax to the number listed above.

  Send me free information on the TS400 Toxic Gas Detector.

  Send me my free Product Selector CD.

  My plant burns PRB or other low sulfur coal.

  I have a technical question and need applications assistance.

My application involves:  ________________________________________________

My problem is: ________________________________________________________
(We will call you within 24 hours Monday-Friday)

  I need assistance with a quote, please call me.

  I need the name and contact information of my local sales representative.

  Keep me on the distribution list for future TS400 announcements.

  Please remove me from this distribution list.

Please provide your information to receive your free product and/or application information checked above:

Name: ____________________________ Telephone: _______________________

Title: ____________________________ Fax: _______________________

Company: ___________________________ Email: _______________________

Address: ___________________________

City, State, Zip: ___________________________




