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SPRAY APPLICATION USING FLAMMABLE OR
COMBUSTIBLE MATERIALS
INTRODUCTION
National Fire Protection Association (NFPA) documents describe a level of fire protection agreed on
by persons representing a variety of interests. The guidance in these documents does not reflect
unique conditions or special considerations, such as system performance under adverse conditions.
Nor does NFPA guidance reflect the increased system reliability that AXA XL Risk Consulting
recommends for high valued properties or business critical processes.
This AXA XL Risk Consulting Guideline takes a position on provisions of NFPA 33 that AXA XL Risk
Consulting believes require clarification or changes. To understand the position, this AXA XL Risk
Consulting Guideline must be read with a copy of NFPA 33. The provisions of the NFPA document
are not repeated.

POSITION
General
The most common use of NFPA 33 is for paint spraying operations, but it also applies to spraying of
other materials, such as adhesives, cleaners, coatings, lubricants and sealants.
The requirements apply for materials if their formulation includes flammable or combustible liquids or
if their application produces combustible deposits or residues. Please note that this section does not
mention flash point, because flash point is not a representative indication of the fire hazard of these
materials. If a manufacturer or supplier of these materials wishes to pursue consideration for possible
use of one of these specific material formulations in a special case, a representative test to evaluate
flammablility is an atomized spray cloud fire ignition test for each specific coating material formulation
proposed. This would include annual review and provisions for re-test at periodic (case-by-case
determination) intervals. Such testing yields classification as non-burning, non-self sustaining burning,
or self sustaining burning. Every individual formulation or paint color requires testing. Simply because
a manufacturer formulates one color or product that is considered non-burning does not mean that all
formulations made by that manufacturer can be so classified.
This standard recommends protection appropriate for spray application of flammable or combustible
materials anticipating conditions of “average” use. Examples of industrial spray processes requiring
additional protection include but are not limited to large, continuous spray booths vital to production,
spray booths with integral dryers, and spray operations using more than one type of solvent. Such
booths may require a sprinkler design with a higher density, an automatic deluge system in addition
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to an automatic wet pipe sprinkler system, an additional special extinguishing system or a
combination of these fire protection systems.
The spray booths used in the automotive industry are an example of booths requiring additional
protection. See PRC.17.19.0 for more information on protecting these booths. Traveling spray booths
also present additional concerns. See PRC.9.2.3.2 for more information on protecting them.
There is sometimes confusion regarding the terms spray area, spray booth, and spray room. A spray
area includes a fully enclosed, partly enclosed, or unenclosed spray process, which would also
include a spray booth or a spray room. Spray booths are power ventilated enclosures typically open
on one side (open face) or on both ends, where parts to be sprayed are conveyed through the booth.
A spray room is not a spray booth. A spray booth is not a spray room. See further explanation of
these terms in the Appendix.

Construction
The 1 hr fire resistance rating of spray booths and spray rooms is the minimum acceptable rating and
may not necessarily be adequate for every spray room. The 3 ft (0.9 m) separation distance of spray
booths to other operations is the minimum acceptable and may not necessarily be adequate for every
spray operation. Determine the adequacy of this fire resistance rating or distance separation by
approximating the expected rates of heat release from fires in both spray operations and in the
surrounding areas, and by analyzing the effects of these heat release rates on exposed equipment.
Aluminum is prohibited by the standard for use as structural support members, walls, or ceilings of a
spray booth or spray room. The prohibition of aluminum also includes window frames, door frames,
ventilation system equipment and other critical structural components. Aluminum can be used for
process equipment and non-structural ancillary components of the booth. One major concern is the
relatively low melting point of aluminum versus steel. Considering the potentially intense
flammable/combustible liquids fire within these enclosures, alunminum shall not be used for structural
support members.
The use of heat-treated glass is not recommended. This type of glass is subject to shattering,
whereas the other types have a less catastrophic failure mode. Design the structural integrety of the
frame and the method of securing the viewing panel so ot does not fail before the vision panel.
Aluminum frames of viewing panels are also prohibited due to the probable early failure in fire
situation.
If conveyors pass through fire rated assemblies, provide automatic closing fire doors or shutters at
conveyor openings in rated walls, floors and roofs, and hinge conveyor lines to break open and permit
the fire doors or shutters to close. Arrange the process control system to confirm that pieces of work
on a conveyor have passed through the opening before stopping the conveyor line. This will ensure
the doors close completely. Water spray systems at conveyor openings are not considered effective
protection.
AXA XL Risk Consulting does not recommend using plastic ducts. Follow the guidance in PRC.2.3.2
if these ducts are used.

Electrical
All electrical equipment should be listed or approved for the electrical classification of the area where
it will be used. Spray booths are listed in the UL Hazardous Location Equipment Directory under
category QEFY. Underwriters Laboratories does not specifically list electrostatic spray equipment; FM
Approvals lists it in the Approval Guide under Fire Protection Division, Ignitable/Flammable Liquid
Equipment/Electrostatic Finishing Equipment.
Both electrical area classification systems using the Class and Zone are included in standard. Do not
intermix these two systems regarding electrical area classifications.
Nonincendive electrical equipment is suitable for use only in locations classified as Division 2.
Division 1 classified locations require the use of intrinsically safe electrical equipment. This equipment
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and its associated wiring are incapable of igniting hazardous materials in their most easily ignited
concentration under either of the following conditions:
•

At 1.5 times the energy of the worst single electrical fault.

• With the most unfavorable combination of two electrical faults.
Information about nonincendive electrical equipment is contained in UL 1604. Information about
intrinsically safe electrical equipment is contained in UL/ANSI 913. Intrinsically safe equipment and
systems are listed in the UL Online Certificates Directory under category OERX. Equipment suitable
for connection to intrinsically safe systems is listed under category NRAW.
It is not the intent of the standard to require ordinary light fixtures outside the spray areas. Light
fixtures designed for Class I, Division 1 (Zone 1) and Division 2 (Zone 2) locations are also
acceptable.
The ordinary flexible power cords referenced in the standard can present a dangerous source of
ignition in a spray area, particularly under fault conditions. If ordinary power cords must be used,
follow the guidance in this section. Also, do the following:
•

Provide ground fault interruption for the circuit.

•

Design the cords to resist wear from normally expected motions and avoid routing them
through the spray area.

• Institute a strict preventive maintenance program on the cords.
In conjunction with the preventive maintenance program, assign a responsible person to:
•

Confirm that no combustible materials are located near the cords.

•

Confirm that the cords are clean.

•

Make sure the cords’ normal motions are not obstructed.

•

Check the cords for wear, abrasion and cuts.

•

Check the cords for saturation with oils, paints, coatings or other liquids.

•

Perform regular insulation resistance testing.

• Conduct regular infrared scanning.
Electrical resistance of the conveyor to the ground cable should be continuously monitored, or
electrical resistance to the ground cable should be measured at startup and before every shift

Materials Handling
Move liquids through the distribution system with either compressed inert gases or positive
displacement pumps. Do not use centrifugal pumps because of the possibility of siphoning. Do not
use gravity dispensing systems because a piping leak upstream of dispensing valves, including dead
man valves, could empty the storage tank. Also follow the requirements in NFPA 30 and PRC.8.1.0.
Do not use plastic buckets or other non-metallic containers for transferring flammable liquids. These
containers do not properly ground to dissipate static electricity. There is a history of fire occurrence
where non-metallic containers were used for flammable liquids transfer.
Static electricity is an ignition source when transferring flammable liquids, but the hazard is often not
recognized or understood by the operator. This applies also to metallic containers. Properly designed
and installed bonding connectors and grounding connectors are crucial fire prevention systems.
Peroxides can be contaminated by dust, overspray, oil, grease and even water. Protect peroxides in
the spray area from all other liquids and solids by keeping the amounts of peroxides as small as
possible and by keeping them in totally enclosed and liquid-tight systems.
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Protection
General
Design the automatic fire protection system(s) in accordance with NFPA 12, NFPA 13, NFPA 17 and
NFPA 2001 and with PRC.12.1.1.0, PRC.13.1.1.1, PRC.13.3.1, and PRC.13.6.1, as applicable.
Paint spray booth fire protection is needed at the ceiling of the spray booth, in the exhaust air plenum
including under the water wash pan of a water wash booth, in the supply air plenum if the filter media
is combustible, within recirculation ducts if combustible residues can accumulate, and within exhaust
ducts and stacks. Fire protection is also needed for paint mixing operations.
Special extinguishing systems such as, CO2 , deluge, gaseous clean agent, or dry chemical
extinguishing systems may be installed as initial protection in specific hazard areas, but should be
backed up by an automatic wet pipe sprinkler system.
Automatic Sprinkler Systems
Always install automatic wet pipe sprinkler systems in spray areas, spray booths, and spray rooms.
Install automatic wet pipe sprinkler systems in specific hazard areas such as; automatic electrostatic
paint spary zones, color changer cabinets, and automatic electrostatic paint spray equipment
enclosures in the spray booth.
Protect exhaust ducts and stacks of spray booths with wet pipe sprinklers, where they are not subject
to freezing. Protect exhaust ducts and stacks of spray booths that are subject to freezing with dry pipe
sprinklers or manually operated open sprinklers. Another protection option for exhaust stacks is the
use of a thermal control valve in the duct with a manually operated bypass valve located at floor level.
These are special cases that require engineering judgement and review.
Accidental water leakage is a concern in powder coating booths. It has therefore become the industry
norm to protect these booths with automatic pre-action sprinkler systems actuated by either infra-red
optical detectors, or rate-of-rise fixed temperature compensated heat detectors located at the ceiling
of the spray booth.
Protect spray operations, except styrene cross-linked composites manufacturing (glass fiber–
reinforced plastics) with an automatic sprinkler system with a designed density of 0.35 gpm/ft² (14.3
L/min/m²) over the hydraulically most remote 4000 ft² (372 m²) of floor area. This density applies to
areas including spray booths, exhaust plenums, supply plenums (if applicable), recirculation ducts (if
applicable), small (satellite) mixing rooms, small storage rooms, filter houses and solvent
concentrator units.
Protect large mix and storage rooms with an automatic sprinkler system design for a density of
0.60 gpm/ft² (24.5 L/min/m²) over the hydraulically most remote 4000 ft² (372 m²) of floor space. See
PRC.17.19.0 for additional information.
Protect spray operations for styrene cross-linked composites manufacturing design density for
automatic sprinkler protection is 0.17 gpm/ft² (6.9 L/min/m²) the hydraulically most remote 3000 ft²
(279 m²) of area.
Provide sprinkler protection in exhaust ducts and stacks at a design of 20 gpm (76 L/min) over 100
linear ft (30.5 linear meter) of ductwork. For open head deluge systems, calculate the flow from all of
the sprinklers that are controlled by the deluge valve.
Use of thin paper or cellophane bags is the typical method for protecting sprinkler heads from paint
overspray accumulation. Replace bags on all closed heads as soon as the residue buildup is
measurable. Do not cover open sprinkler heads or spray nozzles, since it is critical to the design of
these systems that water discharges from all of the open orifices simultaneously and without
obstructions.
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Management Programs
Maintenance
Establish and follow preventive maintenance programs covering the following areas:
•

Replacement of ventilation system filters

•

Cleanliness and condition of fan blades

•

Condition and proper operation of pumps

•

Insulation resistance and infrared testing of fan and pump motors

•

Vibration monitoring of bearings and shafts

•

Condition and tightness of valves

•

Condition of hoses and connections to piping and spray guns

•

Condition of spray guns

•

Resistance to ground of all parts of electrostatic systems

•

Condition of classified electrical equipment

•

Proper operation of controls, interlocks and alarms

• Condition of protection systems
Use a lockout/tagout system for conducting maintenance. This system should ensure that all
operations remain shut down until the work is completed and the area restored to normal. Keep
records of all maintenance activities.
Do not permit solvents in the spray area except during cleaning operations. Take the following
precautions when cleaning with solvents:
•

Leave all protection and extinguishing systems in service.

•

Shut down all power to the spray operation except for ventilation equipment and the water
wash system pumps, if applicable.

•

Keep the ventilation system running.

•

Keep the water wash system operating, if applicable.

•

Remove all combustible materials from the area.

•

Remove or disable all other potential sources of ignition.

•

Confirm acceptable housekeeping.

•

Prohibit smoking.

•

Solvents should not be spray applied to clean booths.

•

Make sure all solvents and rags are removed from the area before restoring normal
operations.

• Inspect the area upon completion of cleaning operations.
Hot work in spray areas is strongly discouraged. Hot work should be considered for installation and
repair only as a last resort and alternative methods of cutting should be used whenever possible.
Alternative methods of cutting and fastening include the use of saws, bolt cutters, tube cutters, bolts
and screws, etc. There is a history of very serious fire incidents caused by hot work in spray areas,
and in nearly every case, it is possible to utilize less hazardous methods to complete the intended
work.
Training
Operator training is only one of many important management programs for effective loss prevention
and control. In addition to the training elements described in this chapter, follow all the applicable
sections of OVERVIEW. Pay particular attention to the following areas, as described throughout this
AXA XL Risk Consulting Guideline:
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•

Hazardous Materials Analysis

•

Process Hazards Evaluation

•

Loss Prevention Inspection

•

Preventive Maintenance

•

Housekeeping

DISCUSSION
There could be rare cases where sprinklers would be difficult to install. Sprinklers are normally
capable of discharge for a long duration and are reliable. If a thorough process hazard analysis
indicates that sprinkler installation is not possible or the process is not critical to operations, an
alternative automatic fire protection system such as carbon dioxide, gaseous clean agent, or dry
chemical could be installed. Special extinguishing systems should be installed with a connected
reserve, and should be capable of manual operation. At a minimum, an unconnected supply of
extinguishing agent should be maintained at the facility.
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