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Report on Proposals  –  November 2011 NFPA 1402
_______________________________________________________________________________________________
1402-1     Log #2

_______________________________________________________________________________________________
Bob Eugene, Underwriters Laboratories Inc.

Revise text to read as follows:

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.
ANSI/UL 508, Standard for Industrial Control Equipment, January 1999, including revisions through April 15, 2010.

Add ANSI approval designation. Update referenced standard to include most recent revisions

_______________________________________________________________________________________________
1402-2     Log #CP1

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Add new text to read as follows:
A structure specifically designed for conducting live fire training evolutions on a

repetitive basis.
Live fire training structures include structures built of conventional building

materials, such as concrete, masonry, and steel, as well as structures built of containers, in which live fire training
evolutions are conducted.  This includes fixed structures that are marketed as "mobile props", such as (a)
pre-engineered metal structures that could be disassembled and transported to a new site, and (b) containerized
structures, in which one or more containers are assembled, whether single story or multi-story, for purposes of interior
live fire training evolutions.  Live fire training structures also include fire behavior labs (also known as “flashover”
containers) and mobile training props.

It does not include a structure that is used primarily for training in the use of SCBA where only smoke conditions are
created, without a live fire, and the trainee is not subjected to risk of the effects of fire other than the smoke produced.

Currently there is no definition in NFPA 1402 for a live fire training structure. The proposed definition is
from NFPA 1403.

_______________________________________________________________________________________________
1402-3     Log #CP2

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:
(v) Rapid intervention training crew (RICT) (Saving Your Own") training prop.

To correlate the terminology of a rapid intervention crew used in NFPA 1407.
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_______________________________________________________________________________________________
1402-4     Log #CP3

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:

Because a training center is a specialized facility, there are a number of specific features that should be considered.
Since a training center will probably be expected to be used for 40 or 50 years, it is desirable to rely on the experience
gained by others. The remaining chapters of this document provide some specific areas of guidance, and the following
general guidelines also should be considered:

(1) Conflicts with the local area master plan and zoning criteria should be avoided.
(2) Possible joint use with other agencies should be investigated.
(3) Available grant funds should be explored.
(4) An environmental impact statement should could be required, depending on the requirements of the AHJbe

developed.
(5) Existing training centers should be visited for ideas and experience; new training centers might exhibit

state-of-the-art features, while older training centers might identify operational and/or maintenance problems to be
avoided.

(6) Weather-related problems and the effects of seasonal use should be considered.
(7) It should be determined if any That part of the training center, if any, to will be used at night should be

determined.
(8) Ample space should be provided between buildings/outdoor facilities to enable simultaneous use.
(9) Ample, secured storage space should be provided for each segment of the training center.
(10) Site landscaping with minimum upkeep that complements the training activities and that buffers the site from

neighbors should be selected.
(11) Interior/exterior finishes that require a minimum of maintenance should be chosen.
(12) Heating and air-conditioning equipment should be located where regular maintenance can be performed easily,

but the installation of individual units in classroom areas should be avoided.
(13) Separate locker and restroom facilities should be provided for male and female occupants, and separate

facilities should be provided for staff and students.
(14) The space needed for guests and visitors, staff, and future users should be identified.
(15) Slip-resistant surfaces should be specified for all stairs and well-traveled paths.
(16) Automatic sprinklers and smoke detectors should be specified for appropriate areas.
(17) Facilities should be provided for the storage of fuel used in training should be considered.
(18) Facilities should be provided for the refueling of apparatus could be considered.
(19) Communications should be provided between structures and training areas.
(20) Storage for apparatus, especially during cold weather, should be providedconsidered.
(21) Drinking water facilities should be provided at all drill sites, including those outdoors.
(22) Emergency shower and eye wash stations should be provided.
(23) Lighting should be provided in as many areas of the buildings, props, and training grounds as practical to assist

in locating personnel.
(24) An intercom system that could be used throughout the training center should be installed.
(25) Budgets should be established for construction, operations, and maintenance.

Not all items in the list are required or provided in the training facility and the proposed wording
clarifies that the center is going to provide consideration should be included in the design.
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_______________________________________________________________________________________________
1402-5     Log #CP4

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:

To help ensure that the agency builds a functional facility that meets its training needs, the agency should
designate a representative to be the main point of contact for the A/E throughout the project, from initial planning
through construction.  It is helpful for the agency's representative to have sufficient time available to attend planning and
design meetings with the A/E, answer A/E questions, review drawings, periodically observe construction, and attend
construction progress meetings.  Ideally, the agency's representative would be the chairperson of a committee that is
formed to help develop design requirements and provide design feedback to the A/E.

The A/E should be selected as early as possible to assist with the needs assessment phase as well as
continuing through design and construction administration phases.

It is recommended that the agency employ an A/E with experience in fire training centers. A/E selection should
use a qualifications-based (not price-based) selection system, so that credentials can be reviewed prior to employment.
An A/E with the necessary qualifications for the site development and conventional building design (administrative and
classroom buildings) might not have the qualifications necessary for the training props (live fire training structure,
training tower, outdoor props, and mobile trainer). Specialists for props who provide this expertise internationally are
available.

Visiting training centers that have been in operation for a minimum of 5 years should be considered in order to
learn of any inherent construction or operational deficiencies and successful features. Training personnel at the training
center could provide information on their A/E’s performance and what aspects of the training center work well and which
do not.  The owner could be asked, "If you could start over and design the training center again, knowing what you now
know, what would you do differently?"

The A/E's firm should be interviewed before the final selection is made.

The A/E’s responsibilities include needs assessment, master planning, site selection, design of the training
center, production of contract documents, construction administration, and onsite observation.

Fire training structures, training towers, outdoor trainers, mobile trainers, and other training simulations are
training props, not conventional buildings for occupancy. The A/E should work with local authorities having jurisdiction to
ensure that the AHJ, including building officials and permitting offices, understands the nature of the use and that these
structures may not require full building code compliance.  The A/E could meet with, or write a letter to, the appropriate
parties at the AHJ early in the design process, in order to explain the nature of the project.  This should help facilitate the
AHJ's final review before construction begins.

Contractors are contractually obligated to construct the facilities in accordance with approved contract
documents, which include the contract, contract terms and conditions, drawings, and technical specifications. The A/E
should prepare the contract documents, and the agency should thoroughly understand them before the project is
advertised for bids, in an attempt to ensure that the agency's training needs have been incorporated into the design and
to avoid change orders during construction.  Design changes, after a contract is agreed upon and especially after
construction has begun, could be expensive, as could retrofits after construction is complete. Therefore, it is important to
consider all the potential training needs for each training structure and prop during design phase.  A system of
alternatives to be added or deducted could be used to achieve more efficient and fuller use of available funds.

A request for bids normally precedes the issuance of the contract documents for bidding. A pre-bid conference
with the A/E is necessary to establish the bidding requirements. An agency representative should be present. Once
construction begins, construction progress should be observed by the A/E at stages coordinated with the work.

Record drawings should be prepared by the A/E using documentation provided by the contractor. These
drawings should be retained after the project has been completed for use during repairs, alterations, and future
expansions.

The agency's representative should develop a good working relationship with the jurisdiction's procurement and
facilities management offices.  These offices usually have a level of control over the procurement, design, and
construction processes, but the individuals in these offices usually do not understand fire training or the unique nature of
the facilities that are required to facilitate the training.  It is usually helpful to keep in steady contact with those offices, in
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order to educate them and ensure that they customize their efforts to the unique nature of the project, so that they can
effectively support it.

A clerk of the works might be necessary, depending on the complexity of the project. The clerk should be
knowledgeable in building construction and become familiar with the project contract documents. The clerk’s job is to
represent the building agency, attend design and progress meetings, visit the site on a regular basis, and review the
progress of construction.

A clerk of the works is usually compensated by the building agency and is independent of the A/E and
contractor/builder.  The clerk is rarely the same person as the agency's representative, because the clerk's role is
related to building the "nuts and bolts" of design and construction, while the agency's representative's role is related to
providing information to the A/E to ensure that training requirements will be met in the constructed training center.

Containerized training structures, in which one or more containers are
assembled to create a training structure, whether single story or multistory, should be designed by a professional
engineer to meet building code requirements for vertical loads, lateral loads, and permanent foundations.

The changes better define the process for design and construction. The chapter has been renamed.
Text has been moved or added to provide better guidance to the user.

A new Section 7.5 was added to address containerized training structures.

_______________________________________________________________________________________________
1402-6     Log #CP5

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:
To allow an instructor to take advantage of various media, the following equipment should be available:

(1) White board
(2) Chalkboard and chalk (preferably liquid chalk)
(3) Felt board
(4) Hook and loop board
(5) Magnetic board
(6) Smart board
(7) Flat screen monitor

Cassette tape and cCompact disc and MP3 equipment, sound-sync units, portable wall or ceiling screens, and
rear projectors could be beneficial adjuncts.

When using audiovisual equipment, the following recommendations should be considered:
(1) An extra electrical switch with a rheostat to control illumination should be provided.
(2) The rearview screen should be protected from breakage by covering it with chalkboards.
(3) Care should be taken to avoid writing on rearview screens.
(4) Permanent writing on white boards should be avoided by providing only water-soluble markers in the

classrooms.
(5) The projector area should be located near a hallway so that equipment can be moved easily.
(6) Adequate distance for front and rear projectors should be provided.
(7) Stepped-down ceilings should be avoided if they will interfere with projection or viewing.
(8) HVAC should be provided in the projection room to ensure a comfortable worker environment and to avoid

thermal shock to expensive electrical projector bulbs.
(9) Audiovisual equipment, lighting, and sound with remote controls should be provided.
(10) Electrical, data, and telecommunications receptacles should be installed in the floor to eliminate the use of

extension cords.
(11)  When placing projection screens they should not interfere with white boards or other manual writing boards.

The changes include the current technology that are being used in classrooms.
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_______________________________________________________________________________________________
1402-7     Log #CP6

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:
Chapter 10 Live Fire Training Structure.

See Figure 10.1(a) and Figure 10.1(b).

Figure 10.1(a)  Two-Story Live Fire Training Structure. (Courtesy of Cheyenne Fire Training Complex, Cheyenne, WY.)

Figure 10.1(b)  Live Fire Training Structure with Provisions for Roof Ventilation. (Courtesy of Gaston College, Dallas,
NC.)

Figure 10.1(c) Live Fire Training Structure

Figure 10.1(d) Live Fire Training Structure

The purpose of the live fire training structure is to provide a location for training fire fighters safely in methods
of interior fire suppression.

The live fire training structure could be designed to take into consideration the following training objectives:
(1) Fire behavior
(2) Fire spread or extension
(3) Rescue
(4) Ventilation
(5) Forced entry
(6) Laddering
(7) Various simulated occupancies similar to those found in the region
(8) Special problems

The live fire training structure could be constructed of concrete, masonry, steel, or other noncombustible
materials capable of providing proper structural strength and stability. Wood and other combustible materials should be
avoided. Calcium aluminate concrete (“refractory concrete”) should not be used for structural slabs, beams, walls,
columns, or other load-bearing structural components in live fire training structures.

In planning a live fire training structure, the A/E or live fire training structure designer and the user should
consider the problems created by fire temperatures, thermal shock, and physical abuse inherent in live fire training.
Where unprotected, concrete might crack, delaminate, or spall; masonry might crack or weaken; and steel might distort,
corrode, or melt when exposed to fire temperatures and thermal shock.

Floors and roofs should slope at least 1/4 in./ft (21 mm/m) to drains or through-wall scuppers.
Unless otherwise specified by the applicable building code, floors and roofs should be designed to support

dead loads (self-weight plus weight of thermal linings and other permanent fixtures) plus a minimum live load of 50 lb/ft2

(244 kg/m2. If floors and roofs slope to interior or exterior floor/roof drains that have the potential to clog, then floor and
roof structures should be designed to also support the weight of the maximum quantity of water that could accumulate
on the floors or roofs if the drains clog.

The area around the live fire training structure should be designed to accommodate the training needs. This
commonly requires paving on all four sides to allow apparatus to maneuver around the structure, or paving on one side
for apparatus and light-duty sidewalks or pads for foot traffic on the remaining sides. Obstacles, such as curb and gutter,
sidewalks, hydrants, street signs, poles, and cables simulating overhead power lines could be added on one or more
sides to provide realistic challenges.

Every burn room or compartment should have a minimum of two means of escape.
A ventilation system capable of removing heat and smoke to help cool burn rooms between training evolutions

could be considered, if portable fans and other non-permanent solutions are not desired.  If provided, the permanent
ventilation system should be designed to withstand the high temperatures related to repetitive live fire training.

Burn areas that are fully below grade are hazardous and should be avoided. For live fire training structures
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where a walk-out basement configuration is impractical, basement or cellar fires could be simulated at the ground floor.
An exterior stair to a second-floor landing at an exterior second-floor door could be constructed (see Figure 10.4.3). Fire
fighters could then enter at the second floor and simulate attacking below-grade fires by working down the interior stairs
to the ground floor.

Figure 10.4.3  Burn Building with Raised Open-Grid Walkways Level with the Second Floor. (Courtesy of New York
Fire Department Fire Academy, New York, NY.)

Walls, floors, ceilings, and other permanent features should resist heat generated by fires and thermal shock
generated when cold water is applied to heated surfaces. Training fires cause accelerated deterioration of the structure.

In order to maximize the useful life of a live fire training structure, use of thermal linings (fire-resistant
coverings) should be considered in areas where flames impinge on structural surfaces and where temperatures are
expected to exceed 260°C (500°F) during training for prolonged periods of time. It should be considered that heat from a
fire could roll into adjacent rooms and could bank down to a floor, causing damage away from areas of direct flame
impingement. When specifying thermal linings to protect live fire training structures, consideration should be given to
temperature rating, thermal shock resistance, strength and resistance to physical abuse, thermal expansion and
contraction, secure mounting, ability to resist repeated cycling of rapid heating and rapid cooling during training days,
and ease and cost of replacing damaged sections. To provide high-temperature protection to the structural elements of
the live fire training structure, the materials described in Section 10.5.2.1 through Section 10.5.2.5 could be utilized to
protect the structural components.

Nonstructural precast modules made from poured calcium aluminate concrete with lightweight aggregate of
high carbon content have high strength and resistance to spalling and physical abuse.

Gunning (the spraying of exposed surfaces with a calcium aluminate concrete) provides a joint-free surface,
fastened to the structural material with pins and wire mesh, with good strength and resistance to spalling and physical
abuse. Its usefulness could be extended by patching if areas of gunned concrete fall out.

Masonry blocks or bricks, set in mortar at walls and without mortar at floors, provide good insulating
capabilities and resistance to spalling and physical abuse. The blocks or bricks and mortar could be conventional
masonry materials or could be refractory materials.

Proprietary thermal linings, including exposed insulation panels and hybrid insulating systems, could be
attached to the structure. Care should be taken when choosing products; some insulation panels might not be rated for
the anticipated training temperatures; some insulation panels might crack or spall below the rated maximum
temperature when impacted with fire streams or exposed to physical abuse inherent in live fire training.

Panels made of weathering steel could be inserted into tracks on the walls and ceilings. Mounting should
allow for thermal movement of the panel while maintaining secure attachment so that personnel are not injured by falling
panels or mounting hardware. The selection of panel material, thickness, and air space depends on the nature, size,
frequency, and duration of the fires. Since steel is not an insulator, the design of the steel thermal lining system should
include a well-ventilated air space to create a means of protecting the structural elements from heat and thermal shock
and/or an insulation suitable for the high heat exposure behind the steel panels.

To extend the life of less durable linings, a fire in a heavy gauge metal drum or crib, with metal plates welded
above to prevent flame impingement on the structure, could be used as a smoke and heat simulation method. If used,
the drum or crib should be raised above the floor, and the floor should be protected with bricks, patio blocks, or a steel
plate. Metal drums or cribs with steel wheels installed for mobility could be considered.

In order to perform rescue and ventilation evolutions, parts of the live fire training structure could be designed
to be destroyed and replaced. These expendable sections (cutouts or chopouts) could be located in walls, ceilings, or
roofs. (See Figure 10.5.1.)

Figure 10.6.1  Pitched Roof with Chopout. (Courtesy of Alexandria Fire Department, Alexandria, VA.)

Consideration should be given to the fact that the cutouts could catch on fire and cost money to replace, and
manpower would be needed to reconstruct them.

Sheetrock pull areas at wall, roof, or other locations, could be considered.
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Doorstops to hold doors open should not be mounted on the floor but on the wall behind the doors to prevent
hoselines from catching on them and causing damage to the hose and the doorstops.

Exterior doors and shutters should open outward to reduce deterioration caused by heat and to facilitate
emergency egress.

Design of doors and shutters should consider safety, durability, and ease of maintenance, given the repeated
heating and rapid cooling cycles and the rigorous use that will occur.  Conventional fire rated doors, hardware, and door
closers often exhibit durability issues in live fire training structures and, where exposed to heat, could cause safety
concerns, such as doors expanding into their own frames and hydraulic door closers becoming pressurized due to heat.
Custom detailed doors, shutters, hardware, and hinges should be considered.

Sprinklers could be considered in one or more rooms, including burn rooms, for training purposes, such as
teaching how to chock a sprinkler or demonstrating the effects of sprinkler flows on a fire.  Fused sprinkler heads
connected to a water supply could be used.

Open sprinklers are not reliable as a safety device in a burn room because of repeated heat exposure.
Gas-fired live fire training structures can provide a safe and

environmentally clean method of conducting live fire burns (see Figure 10.7). Systems are available that enhance
trainee and instructor safety by providing a continuously monitored live fire training environment. These systems could
eliminate Class A and Class B material cleanup and possibly extend live fire training structure life. These systems also
could provide consistent and repeated training fires with operator control. Several vendors manufacture and install these
sophisticated systems in both fixed and transportable configurations.

Figure 10.7  Gas-Fired Live Fire Training Structure. (Courtesy of FDNY.)

This section of the Guide applies to the design, manufacturing, and installation of new equipment or to
alterations and upgrades to existing equipment.

The use of flammable gases in a live fire training structure requires constant care to
ensure the safety and reliability of the overall operation. Engineering expertise during design and the use of current
codes and standards recommended in this section are essential to providing a safe training environment. It is essential
that the minimum safety provisions that are specified in Section 10.7.2.1 through Section 10.7.2.19 be provided.

Facility design engineers should determine area hazard classification for equipment rooms, burn rooms, and
other spaces in order to assess electrical installation requirements.

Installations should comply with NFPA 54, , and NFPA 58,
.

Liquefied versions of flammable gas is not permitted to be piped into or utilized on the interior of a structure
per NFPA 86 and cannot be utilized for interior live fire training.

Gas fired live fire training systems should comply with the NFPA 86, , in
regards to Class B ovens or furnaces. Special emphasis on the sections listed below should be utilized for
manufacturing, installation, testing and certification.

A. Chapter 6 Furnace Heating systems
B. Chapter 7 Commissioning, Operations, Maintenance, Inspection, and Testing
C. Chapter 8 Safety Equipment and Application

All components of the Gas Fired Live Fire Training System should be rated and labeled for the intended use.
All wiring and equipment should be in accordance with NFPA 70, , NFPA 79,

. It is essential that wiring and equipment installed in hazardous locations
comply with the applicable requirements of NFPA 70, .

Live fire training systems should be certified and labeled by a nationally recognized (third-party) testing
laboratory (NRTL) to ensure compliance with the requirements of UL 508A Standards for Industrial Control Panels,
NFPA 54, , NFPA 58, and NFPA 86,

.
Sections of each document utilized for the Certification and Listing process, including those not covered in

this section, should be documented on the testing report. The method of pilot and burner utilized for testing should also
be included in the testing report. The manufacturer certification process should be conducted annually and the report
should indicate the next scheduled testing date.

Live fire systems should include a programmable controller or logic device in compliance with the
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specification set forth in NFPA 86, . If the operation for the gas fired burner includes
a Manual Mode, the safety devices and monitoring systems should utilize an Automatic Mode for shut safety down. A
Manual System is not an acceptable method for interior live fire training when utilizing a gas fired prop.

The live fire system should include a intermittent pilot as described in NFPA 86,
. Pilot flames should be interlocked with fuel delivery valves to prevent fuel from flowing without a confirmed

pilot flame being present. Pilot flames should be continuously monitored at the point at which they ignite the main burner
element. Upon loss of pilot flame, all gas supply valves should automatically close. All burners in the training
compartment should be ignited directly from a confirmed and monitored flame that is designated as their primary ignition
source.

A commercially design ignition source (e.g., electric spark, hot wire, pilot burner) should be utilized with the
designed intensity to ignite the air–fuel mixture. It is not permitted to manually light flammable gas fires.

Commercial Combustion Safeguards are available that are equipped with Pre Ignition Purge, Safe Start
Check, and Trail for Ignition Period. It is essential that a Combustion Safeguard with these features be utilized for each
burner and pilot system. The Combustion Safeguard must be directly responsive to flame properties that senses the
presence or absence of flame, and de-energizes the fuel safety valve in the event of flame failure.

Each main and pilot fuel gas burner system should be separately equipped with at least two safety fuel gas
shutoff valves in series that automatically shut off the fuel to the burner system in all of  the following events:

a. Interruption of electrical power
b. Activation of any interlocking safety devices
c. Activation of the Combustion Safeguard
d. Operating controls
e. Manual shut down stations are activated.

Temperature monitoring devices should be installed in the burn room that displays the conditions of the
training environment. Auto temperature shut down shall be set to not exceed the limits of the PPE to avoid injuries and
equipment damage.

Combustible gas detection should be provided in training and equipment spaces. Gas detection systems
should include all of the following:

a. Must be rated to operate properly within the high levels of humidity and moisture experienced under live fire training
conditions

b. Include a dryer or moisture prevention device
c. Designed with a rapid reaction time
d. Utilize a pump to continuously draw samples of the environment.
e. Locate draw samples in proximity to the equipment, between burn room entrance and the burner.
f. Continuously respond and react to the dynamic changes in unburned gas levels within the training space.
g. An external alarm when the level exceeds 25 percent of the lower explosive level (LEL)

Adequate air should be provided to ensure complete combustion of the gas. Depending on the facility’s
configuration, mechanically assisted ventilation might be necessary. Where mechanical ventilation is provided, airflow
switches, buttons, and wiring should be approved for the temperature environment.

Emergency stop buttons or valves be placed adjacent to each burn room to provide immediate shutdown in
the event of an accident.

A ventilation system capable of removing heat, smoke, and unburned gas  should be installed in the live fire
training structure. Ventilation system design should consider the potential accumulation of unburned gases above,
below, and adjacent to the fire area. The ventilation system should be interlocked with the pilot, ignition, flame
safeguards, fuel delivery system, temperature sensors, gas detection and emergency stop switches. The ventilation
system should be sized to provide a minimum of one air change per minute in the training space. A manual override
should be provided in the event that the interlocking device fails.

A regular scheduled maintenance program should be implemented based on the manufacturer’s
recommendations and include visual, operational, servicing and calibration. Maintenance inspections should be
conducted daily during use. It is essential that maintenance service and calibration be conducted at minimum annually.

Gas fires do not produce smoke that obscures visibility. Synthetic smoke generators are
needed where reduced visibility is a desired component of the training program. The smoke produced should not be
toxic or flammable.

When selecting mock-ups, the types of fires to which the props are to be exposed should
be evaluated. Even with good design, mock-ups need periodic replacement.

As the agency moves to take ownership of its new live fire training structure, it
should establish standard operating procedures relating to fuel load, heat during training, instructor rehab/rotation,
turnout gear cleaning/rehab/rotation, and other functions as they relate to safety of personnel and the structure within its
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particular live fire training structure.

Chapter 10 was reorganized to better organize the material.  The section on instrumentation Section
10.3 and Built-in Safeguards Section 10.4 were deleted due to concerns of the committee on their use. Additional
guidance has been given on door and shutter installation and use.  Section 10.7 on Gas-Fired Live Training Structures
has been rewritten to provide additional guidance in these systems.

_______________________________________________________________________________________________
1402-8     Log #3

_______________________________________________________________________________________________
Bob Eugene, Underwriters Laboratories Inc.

Revise text to read as follows:
The live fire training system should be certified and labeled by a nationally recognized (third-party) testing

laboratory (NRTL) to ensure compliance with the requirements of ANSI/UL 508, Standard for Industrial Control
Equipment, and NFPA 86, .

Add ANSI approval designation.
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_______________________________________________________________________________________________
1402-9     Log #CP7

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:

The flammable liquid burn area should be located remotely from the administration/classroom building to
prevent smoke from entering the building and to minimize noise and other inconveniences. Fencing should be provided
for safety.

Pits to simulate fuel spills could be constructed in various sizes and shapes. Obstructions could be built into
these pits to make extinguishment more difficult. Pit aprons should be made of concrete, crushed stone, or iron ore slag.
(See Figure 13.2.2.)

Other gas-fired props (combustible gas) might include the following:
(1) Aboveground tanks
(2) Overhead flanges
(3) “Christmas trees”
(4) Vehicle fire, including car, bobtail truck, other
(5) Dumpster fire
(6) Aircraft fire
(7) Rail fire
(8) Gas main break
(9) Liquefied petroleum gas facilities
(10) Other industrial fire scenarios

Consideration should be given to the water supply, fuel supply, fuel pumping capability, drainage, and
environmental regulations. Coordination with environmental protection agencies is essential to ensure that the area is
designed to applicable standards. Management of liquid fuels could result in lower fuel consumption, as well as a lower
volume of contaminated runoff. Management could be accomplished by metering the quantity of fuel available, by
mixing water with the fuel, and by using devices that atomize or restrict fuel flow. [See Figure 13.2.4(a) through Figure
13.2.4(g).]

If flammable liquid or gas is fed to an area, the flow should be controlled by quick shutoff valves. In case of an
emergency, an instantaneous shutdown is necessary.

General. Gas-fired burn props could provide a safe and environmentally clean method of conducting live fire
burns. Systems are available that enhance trainee and instructor safety by providing a continuously monitored live fire
training environment. These systems could eliminate Class A and Class B material cleanup and possibly extend prop
life. These systems could provide consistent and repeated training fires with operator control. Several vendors
manufacture and install these sophisticated systems in both fixed and transportable configurations.

This section of the Guide applies to the design, manufacturing, and installation of new equipment or to
alterations and upgrades to existing equipment.

The use of flammable gases requires constant care to ensure the safety and
reliability of the overall operation. Engineering expertise during design and the use of current codes and standard
recommended in this section are essential to providing a safe training environment. It is essential that the minimum
safety provisions specified in Section 13.2.6.3.1 through Section 13.2.6.2.13 be provided.

Installations of liquefied petroleum gas props should be equipped with all safety features described in NFPA
54, , and NFPA 58, . Vapor and liquefied versions of flammable
gas is permitted to be utilized for exterior gas fired training providing the installation is in compliance with these codes
respectively.

Gas fired live fire training system should comply with NFPA 86, , in
regards to Class B ovens or furnaces. Special emphasis on the sections listed below should be utilized for
manufacturing, installation, testing and certification.

A. Chapter 6 Furnace Heating systems
B. Chapter 7 Commissioning, Operations, Maintenance, Inspection, and Testing
C. Chapter 8 Safety Equipment and Application

All components of the Gas Fired Live Fire Training System should be rated and labeled for the intended
use.
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It is essential that all wiring and equipment be in accordance with NFPA 70, , NFPA

79, . It is essential that wiring and equipment installed in hazardous locations
comply with the applicable requirements of NFPA 70, .

Live fire training systems should be certified and labeled by a nationally recognized (third party) testing
laboratory (NRTL), to ensure compliance with the requirements of , UL 508A Standards for Industrial Control Panels,
NFPA 54, National Fuel Gas Code, NFPA 58, and NFPA 86,

.
Sections of each document utilized for the Certification and Listing process, including those not covered in

this section, should be documented on the testing report. The method of pilot and burner utilized for testing should also
be included in the testing report. The manufacturer certification process should be conducted annually and the report
should reflect the next testing date required.

Live fire systems should include a programmable controller or logic device in compliance with the
specification set forth in NFPA 86, . If the operation for the gas fired burner includes
a Manual Mode, the safety devices and monitoring systems should utilize an Automatic Mode for shut safety down. A
Manual System is not an acceptable method for interior live fire training when utilizing a gas fired prop.

The live fire system should include an intermittent pilot as described in NFPA 86,
. Pilot flames should be interlocked with fuel delivery valves to prevent fuel from flowing without a confirmed

pilot flame being present. Pilot flames should be continuously monitored at the point at which they ignite the main burner
element. Upon loss of pilot flame, all gas supply valves should automatically close.

A commercially designed ignition source (e.g., electric spark, hot wire, pilot burner) should be utilized with
the designed intensity to ignite the air–fuel mixture. It is not permitted to manually light flammable gas fires.

Commercial Combustion Safeguards are available that are equipped with Pre Ignition Purge, Safe Start
Check, and Trail for Ignition Period. A Combustion Safeguard with these features should be utilized for each burner and
pilot system. The Combustion Safeguard should be directly responsive to flame properties that senses the presence or
absence of flame, and de-energizes the fuel safety valve in the event of flame failure.

It is essential that the each main and pilot fuel gas burner system be separately equipped with at least two
safety fuel gas shutoff valves in series that automatically shut off the fuel to the burner system at minimum in all of the
following events:

a. Interruption of electrical power
b. Activation of any interlocking safety devices
c. Activation of the Combustion Safeguard
d. Operating controls
e. Manual shut down stations are activated.

All props that use pressure to move fuel to the fire should be equipped with remote fuel shutoffs outside of
the safety perimeter but within sight of the prop and the entire field of attack for the prop.

A regular scheduled maintenance program should be implemented based on the manufacturer’s
recommendations that include visual, operational, servicing and calibration. Maintenance inspection should be
conducted daily during use. Maintenance service and calibration should be conducted at minimum annually.

Replace Figure 13.2.4(b) with the following.
Section 13.2 has been rewritten to provide additional guidance on flammable and liquid training

systems. Additional guidance on safety systems has been added.

_______________________________________________________________________________________________
1402-10     Log #4

_______________________________________________________________________________________________
Bob Eugene, Underwriters Laboratories Inc.

Revise text to read as follows:
The live fire training system should be certified and labeled by a NRTL to ensure compliance with the

requirements of ANSI/UL 508, Standard for Industrial Control Equipment, and NFPA 86,
.

Add ANSI approval designation.
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_______________________________________________________________________________________________
1402-11     Log #CP8

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:
The design features of apparatus driver training courses should challenge the abilities of the student driver

based on the customary or anticipated problems encountered in a particular jurisdiction and by matching the challenges
to practical situations. In addition, course components should reflect national professional qualification standards for
driver training certification. See Figure 13.5.

Figure 13.5 Example of a Driver Training Course.

Added an example of a driver training course.
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_______________________________________________________________________________________________
1402-12     Log #CP9

_______________________________________________________________________________________________
Technical Committee on Fire Service Training,

Revise text to read as follows:

FIGURE 14.1 Mobile Flashover Simulator/Fire Behavior Lab. (Courtesy of Gaston College, Dallas, NC.)

Where the personnel to be trained are spread over a large geographical area, a mobile training unit(s) could be
an alternative to transporting the personnel to a permanent training center.

Mobile training units could be customized to address the specific needs of a training course or the personnel to
be trained.

Mobile training units could decentralize the training programs of a training center, thereby supplementing the
training conducted at the center.

Mobile training units could bring training to personnel who ordinarily would not or could not travel to a training
center.

Mobile training units could contribute to the ability to provide in-service training to personnel, thereby keeping
personnel near their duty station and available for emergency service.

Mobile training units could provide an opportunity to publicize a training program because of their high visibility,
mobility, and, usually, large surface areas that could graphically transmit a message to the bystander.

Graphic designs and lettering could indicate to the general public that there is an active training program and
that fire fighters are actively training. The message that is delivered could be a fire safety message, using the vehicle as
a rolling billboard.

The types of units could be divided into the following two broad categories:
(1) Vehicles that serve as the training device
(2) Vehicles that transport one or more training props or scenarios

Vehicles that could serve as training devices include the following:
(1) Tankers that leak to simulate hazardous materials spills
(2) Specialized pumping and aerial training vehicles
(3) Portable training towers
(4) Vehicles containing a maze for SCBA training
(5) Portable classrooms
(6) Public fire education trailers for the promotion of residential sprinklers; smoke detectors; stop, drop, and roll; and

escape planning
(7) Mobile live fire training systems
(8) Mobile fire behavior laboratories (“flashover simulators”)
(9) Urban Search and Rescue
(10) Forcible Entry

Mobile live fire training systems that include gas fired live fire training props should follow the provisions set in
Section 10.6 Gas-Fired Live Fire Training Structures.

Vehicles that transport one or more training props or scenarios could range from a pickup truck, van, or station
wagon to a trailer or large truck. These vehicles are useful for transporting smaller, more portable training devices and
simulators. Devices could include the following:

(1) Computer simulators
(2) Pump panel simulators
(3) Driver training equipment
(4) Rescue tools and equipment
(5) Hazardous materials handling equipment
(6) Exterior live fire training (e.g., LP-Gas extinguishers, LPG pressure vessel, Christmas Tree)

Mobile or portable exterior live fire training systems that include gas fired live fire training props should follow
the provisions set in Section 13.2.6 Gas-Fired Props (Combustible Gas).
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Vehicles should meet federal and state motor vehicle requirements.
The safety of the operators and users of the vehicle should be a top priority during its design.

Switches and knobs should be labeled as to their function and should be designed or located so that they do
not protrude and pose a bumping hazard.

Walkways, stairs, and ladders should have slip-resistant surface treatment. Areas where students would be
crawling should be smooth, without splinters, and have edges and corners that are rounded.

Interior lighting should be appropriate for the type of training being conducted. It might be necessary to
provide a different lighting system to be used during emergencies or maintenance.

Handrails and grab bars should be provided to help students maintain their stability. Rounded and smoothed
edges could prevent the students from being snagged or scraped by these devices.

Reflectors are inexpensive and could help mark the outside of the vehicle to avoid nighttime collisions.
Reflectors and safety tape could be helpful to delineate staircases, handrails, and doorways.

Vehicles that would be used after dark could need outside flood lighting to illuminate the area around the
vehicle. This could be useful where the training exercise requires the student to don personal protective gear prior to
entering the vehicle.

The structural integrity of the vehicle should be checked to ensure that it is designed to perform the duties of
a training vehicle. For example, a mobile home that was designed to be a residence might be inappropriate as a training
vehicle that has to accommodate fifty 91 kg (200 lb) fire fighters crawling through the vehicle every 4 hours.

An operations manual should be developed to provide training for the operator, a list of operating policies, a
description of emergency procedures, and lesson plans for the training programs to be conducted.

Special equipment, in addition to the training devices, should be included in the vehicle design or outfitting.
A retractable canopy, such as those that are used on the side of a recreational vehicle, could help keep those

students who are waiting to enter the vehicle out of the weather.
A public address system that can be heard both inside and outside of the vehicle could provide an efficient

method of making announcements during the training exercises.
An emergency medical supply kit should be provided.
Communications systems should allow the vehicle operator to be in contact at all times with outside agencies,

such as dispatchers or training centers. Vehicles crossing jurisdictional boundaries might find existing radio networks
inadequate. The use of cellular telephones should be considered in such cases.

An electrical generator might be required to power the auxiliary equipment in the vehicle. The noise, exhaust
fumes, and access for servicing of the generator should be considered when selecting a location on the vehicle.

Any auxiliary fuels should be carried in appropriate safety containers and adequately stored and secured.
Certain training vehicles might be appropriate for use during emergency

operations. Emergency response capability should be considered during the design of the vehicle. Emergency response
might change the status of the vehicle with regard to federal and state motor vehicle laws. The appropriateness of the
condition and quality of the tools and equipment on the vehicle for use in emergency operations should be considered.
This consideration is important with regard to durable items such as hazardous materials plugging and patch kits.

Mobile training devices could inherently pose a scheduling problem. The time needed for a vehicle to get from
one location to another should be considered. Set-up time could be a factor.

Regionalized use of the vehicle could assist in reducing scheduling problems. Maintaining the location of the
vehicle in a given region for a specified time could reduce over-the-road transportation time.

Where the unit is not self-contained, the class location might need to provide support to the vehicle in the form
of utilities, water, electricity, sewer, and breathing air supply.

During the design of the vehicle, a check should be made for laws that govern size limitations. Particular
attention should be paid to the size of the roads to be traveled and to low bridges and overpasses.

Driver regulations should be checked for laws that require special driver’s licenses for the operators of the
vehicle.

In calculating operating costs for the vehicle, the following factors should be considered:
(1) Student wear and tear on the vehicle and equipment
(2) Over-the-road wear and tear
(3) Vehicle wear and tear caused by different operators
(4) Overnight accommodations for the operator and training staff

The revision included additional information on mobile training props.
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_______________________________________________________________________________________________
1402-13     Log #1

_______________________________________________________________________________________________
F. Patrick Marlatt, Maryland Fire and Rescue Institute

Add new text to read as follows:

*****Insert 1402_L1_Rec Here****

*****Insert Figures B.2(a) through B.2(h) Here****

None given.

Add a new Section 13.11.
Material needs to be updated and placed accordingly.
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