WHAT ARE HEAVY EQUIPMENT
FIRES COSTING YOU?

A variety of industries utilize heavy-duty mobile equipment to perform critical duties
essential for everyday life. Mining operations deploy drills, hydraulic shovels, and
haul trucks to extract and transport natural resources used in medical devices,
renewable energy technologies, and national security. Waste handling equipment,
such as trash compactors and wheel loaders, move and compress debris to improve
health and preserve the environment. Forestry operations use feller bunchers and
chippers, among others, to cut and haul logs, pulpwood, lumber, and like products
used for fuel, building materials, and tools.
Performing these rigorous tasks day
in and day out, typically in rugged
environments, can cause significant
wear and tear on these expensive
pieces of heavy-duty mobile
equipment. Whether the equipment
is operating in extremely hot
temperatures, moving and pushing
over combustible debris, or simply
running for 24 hours straight,
measures must be in place to protect
the investment from any risks that
could compromise or completely halt
operations. One significant risk to
production is fire.
A small fire can grow to overtake an entire asset and put the equipment operator,
who may not be able to see the fire from their location, at grave danger. What
specifically causes these mobile equipment fires, how often do they occur, and what
are some ways to mitigate or minimize the damage they cause? We'll discuss the
answers to these questions and more in this article.
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Statistics show that fire events are compromising mobile equipment assets across
the world in several industries. Here are some eye-opening statistics for the USA and
Canada provided by a 2018 NFPA Research Report: "Fires in Industrial and
Manufacturing Properties".
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TWO MAIN SOURCES OF MOBILE EQUIPMENT FIRES
Just like personal transportation equipment, the heavy-duty mobile equipment used
in many critical industries have many parts and pieces that naturally deteriorate over
time. This deterioration combined with environmental factors is what leads to fire
hazards. With that in mind, there are two main factors that contribute to mobile
equipment fires: (1) a source of ignition and (2) a source of fuel.

Ignition
A spark, flame, or simply high heat can ignite a fire. On heavy equipment, ignition
sources can come from a variety of mechanisms, including but not limited to:
Turbochargers and after treatments. These components are known to reach
extremely hot temperatures. When fuel is applied to these areas, they become
ignition sources, especially when coupled with any existing fuel and debris in the
engine compartment.
High-temperature components. The high heat generated from seized bearings
or scalding exhaust manifolds can ignite a variety of fuel sources.
Frayed wiring. Wires installed too close to other machine components will rub
and chafe over time, deteriorating the insulation. When frayed wiring comes into
contact with metal, there is enough energy to create a spark.
Welding and cutting. Any work done on or near the machine that generates
sparks or heat, such as welding, soldering, or grinding, is capable of ignition when
in contact with a fuel source.
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Fuel
Fire is imminent when an ignition source is combined with a fuel source. Each
ignition source has a set “flash point,” or the temperature at which it becomes hot
enough for the fuel source to catch on fire. The “auto-ignition point” is the
temperature at which the fuel source will spontaneously burst into flames without a
source of ignition. The main fuel sources on a piece of mobile equipment include:
Diesel fuel. Leaky injectors, fittings, fuel lines, and spills due to poor
maintenance can produce a destructive fire.
Flash point: 126-205°F
Auto-ignition point: 650°F
Hydraulic fluid. If a proper maintenance plan isn’t executed, leaking fittings,
spills, and worn hoses or hydraulic lines can cause a fire.
Flash point: 400°F
Auto-ignition point: 650°F
Debris. Large quantities of resource waste, trash, and other debris in and around
the production area threaten to collect under the machine and forge contact with
hot ignition sources. In fact, an article by the publication, Timber Harvesting &
Wood Fiber Operations, states that “over 40% of logging machine fires are the
result of combustible materials (twigs, leaves, wood chips, sawdust) coming in
contact with hot engine or exhaust parts.”
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THE TANGIBLE AND INTANGIBLE IMPACTS OF A VEHICLE FIRE
When it comes to a heavy-duty mobile equipment asset catching fire, there are a
range of resulting impacts - and all are devastating to an operation. A small fire that
goes unnoticed can rapidly engulf an entire machine and lead to a total loss. So, what
are some of the tangible and intangible impacts of a vehicle fire? Here are a few:

Endangerment of Operator
A fire puts the equipment operator, an irreplaceable asset, in serious danger.
Considering the large size of some vehicles, it’s possible the operator won’t see the
fire until it’s too late.

Loss of Mobile Asset
Heavy-duty mobile equipment is an investment. A quick-spreading fire
can easily overtake an entire asset, costing an operation time and
money (and headache) to replace.

Loss of Natural Resources
A fire might also spread to the resources being carried by or in proximity to the
equipment, literally causing revenue to go up in flames alongside the vehicle itself.

Halted Operations
If an essential piece of equipment is out of commission due to a fire, operations
either stop, slow, or grow costly when rental machines are required. It may also
be necessary to repair damages made to the site and coordinate clean-up efforts.

Increased Insurance Costs
If proper measures weren’t taken to mitigate equipment fire, most insurance
carriers don’t cover the loss. An insurance claim requires both time and money,
not just once but over time in the form of raised annual rates.

Fines
Heavy-duty mobile equipment fires can result in costly fines related to
governmental compliance, workers’ compensation, and the like.

Bad Press
Depending on the nature of the operations, an on-site fire of any kind can reach
the media and negatively impact how your customers, investors, and the public
view the organization, especially as it relates to your safety protocols.
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A quick-spreading fire can
quickly overtake an
entire mobile equipment
asset. Loss of equipment
is so devastating it can
bring an entire operation
to a complete halt.

MEASURES TO MITIGATE HEAVY EQUIPMENT FIRE
It’s clear that a single equipment fire is capable of wreaking havoc on an entire
operation. While there is no sure way to completely prevent vehicle fires, there are
measures that can be taken to lessen the chances, as well as minimize the impact in
the event a fire does occur. Let’s explore a few of those methods.

1

Consistent Inspection and Maintenance Schedules

2

Equipment Modifications

Many fires occur when something on the machine has been neglected.
Regularly scheduled service and maintenance can proactively uncover fire
hazards, such as wear points; rubbing lines, hoses, or cables; or leaking
fluids, allowing a technician to take corrective measures prior to the point of
a fire. Pre-shift inspections of key equipment components are also
recommended to proactively address any impending issues. This inspection
varies by the machine type and should include a thorough cleaning,
especially if the vehicle operates around large amounts of debris, such as dry
leaves or plastic bags.

Certain modifications can be made to vehicle components that are more
susceptible to the risk of fire. This may include actions such as installing fire
wraps on turbochargers and exhaust manifolds to reduce surface
temperatures, or implementing doors at key components, like the engine, to
prevent a wind tunnel that can lead to a fire risk. Some operations also
choose to add debris cages on their heavy equipment to protect the operator
and key components from damage due to on-site debris.
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3

Improved Company Policies and Procedures

4

Fire Suppression Systems

Company policies and procedures, especially those that relate to the safety
of an operation, are often dictated by industry standards. The purpose of
these guidelines is to keep working conditions, and therefore employees,
safe. Some of these procedures might include safety training programs,
upgrading job site visibility, improving communication methods, and the
enforcement of equipment inspection and maintenance. For optimum
effectiveness, it must be an organization’s priority to clearly define and
enforce these safety policies.

Despite an organization’s best efforts to implement the fire mitigation
methods listed above, equipment fire is still possible. As mentioned
previously, these heavy pieces of machinery are operating long hours in
rugged conditions. It’s possible that something is missed upon inspection, or
an equipment modification fails. So, when there is a fire on a heavy-duty
mobile equipment asset, a fire suppression system is your first line of
defense against total equipment loss, raised insurance rates, and the other
impacts of fire. Let’s discuss further how fire suppression systems operate to
minimize the impact of mobile equipment fires.
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FIRST LINE OF DEFENSE: FIRE SUPPRESSION SYSTEMS
What is a fire suppression system? This safety accessory is permanently mounted on
a piece of machinery to serve as protection in the event of a fire. The system is
comprised of…
1.
2.
3.
4.

Fire-detecting linear wire or sensors,
A control panel to detect and alert the operator of a fire,
Tanks filled with fire-fighting agent, and
A distribution network of tubes, hoses, and nozzles.

To uncover a fire as soon as it happens, fire-detecting linear wire or sensors are
strategically placed around the machine. If high heat indicates a fire is identified, a
signal will be sent to the control panel in the vehicle cab.
The control panel alarms and alerts the cab driver to quickly evacuate the machine.
At the same time, the panel automatically discharges the fire-fighting agent inside
the onboard tanks and sends it through a distribution network comprised of
stainless steel tubing and/or hydraulic hosing.
At the end of the distribution network, the agent is disbursed into the protected
areas via several nozzles aimed at the most at-risk parts of the machine, like
turbochargers, starters, fuel filters, batteries, alternators, and transmissions.
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There are three different agents used to extinguish fire on a machine.

DRY CHEMICAL AGENT
Also known as A:B:C powder, dry chemical agent
provides protection against Class A (debris), Class B
(fuel), and Class C (electrical) fires. Locally applied, this
agent works to flood a volume of space, such as a
vehicle engine compartment, with a fire-fighting agent
that suffocates the flame.

LIQUID AGENT
Known for its exceptional cooling abilities that
suppress Class A and Class B fires, liquid agent works
by lowering the temperature of hot surfaces,
separating fuel hydrocarbon molecules to prevent fire
reflash and forming a layer of foam to suffocate
flames. Used for local applications, this agent is
specially designed for high-risk vehicle components,
such as turbochargers, exhaust components, and Tier
4 after treatment components.

DUAL AGENT
Combining the best features of dry and liquid agents,
dual agent provides the ultimate protection against
vehicle fires. Each agent type is used to target fire risk
areas they excel best at extinguishing, such as dry
chemical for the engine compartment and liquid agent
for the turbocharger. Dual agent is so effective that
the National Fire Protection Agency requires it for
large hydraulic shovels (NFPA 122).
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Fire suppression systems are an organization’s first line of defense against heavyduty mobile equipment fires, knocking down flames as soon as they form to
minimize damage. These types of systems are rugged, reliable, and are designed to
keep up with the rigorous daily demands of the mobile equipment they are installed
on.

CONCLUSION
The bottom line is this: No matter the industry, a mobile equipment fire is a
dangerous possibility despite the best prevention methods. Is it worth the risk to not
do all you can to protect your people and assets from the risk of fire? Fire
suppression systems are a dependable way to minimize the impacts of fires when
they occur. A company utilizing these systems benefits from less equipment
downtime, predictable equipment replacement timing and costs, better insurance
rates and availability, a higher degree of safety for their personnel, and, perhaps the
most important, peace of mind.
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