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stds_admin@nfpa.org
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This edition of NFPA 37, Standard for the Installation and Use of Stationary Combustion Engines
and Gas Turbines, was prepared by the Technical Committee on Internal Combustion Engines
and acted on by NFPA at its June Association Technical Meeting held June 9-12, 2014, in
Las Vegas, NV. It was issued by the Standards Council on July 14, 2014, with an effective date of
July 29, 2014, and supersedes all previous editions.

This edition of NFPA 37 was approved as an American National Standard on July 29, 2014.

ATentative Interim Amendment (TIA) to 6.6.3 was issued on August 14, 2014. For further
information on Tentative Interim Amendments, see Section 5 of the Regulations Governing the
Development of NFPA Standards, available at http://www.nfpa.org/regs

Origin and Development of NFPA 37

This project was initiated in 1904 as “Rules and Requirements for the Construction and
Installation of Gas and Gasolene [sic/ Engines” by the Committee of Consulting Engineers of
the National Board of Fire Underwriters. Editions of NBFU No. 37 were published in 1905
and 1910.

The project was turned over to the NFPA Committee on Explosives and Combustibles, who
produced the 1915 edition by combining the 1910 edition of NFPA 37 with the 1908 edition of
NBFU No. 37A, “Rules and Requirements for the Construction, Installation and Use of Coal
Gas Producers (Pressure and Suction Systems).” The 1915 edition was designated NFPA 37 —
37A, Installation and Use of Internal Combustion Engines (Gas, Gasolene [sic], Kerosene, Fuel Oil) also
Coal Gas Producers (Pressure and Suction Systems). Responsibility for the project was later trans-
ferred to the Committee of Gases, which produced revised editions of NFPA 37 — 37A in 1922
and 1934.

In 1955, responsibility for the standard was transferred to the Committee on Internal
Combustion Engines, which eliminated the provisions addressing coal gas producers. Revised
editions of the document were issued in 1959, 1963, 1967, 1970, 1975, 1979, 1984, 1990, 1994,
1998, and 2002.

The 1998 edition incorporated the following major amendments:

(1) Major restructuring of the document

(2) Removal of the 7500 hp limitation in the scope of the standard

(3) Clarification of the definition for an “engine enclosure” and addition of a definition for
“engines for emergency use”

(4) Clarification of requirements for fuel tanks and fuel supply for liquid-fueled engines

(5) Inclusion of guidance for the installation of gas trains for gaseous-fueled engines

(6) Addition of requirements for engine exhaust systems

The 2002 edition incorporated the following major amendments:

(1) The entire document was revised and restructured to comply with the Manual of Style for
NIPA Technical Committee Documents.

(2) Definitions in Chapter 3 were reviewed for consistency with definitions in other NFPA
documents, systematically aligned, and individually numbered.

(8) Paragraph structuring was revised with the intent of one mandatory requirement per
section, subsection, or paragraph.

(4) Information that was considered explanatory or advisory was relocated to Annex A, Ex-
planatory Material.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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INSTALLATION AND USE OF STATIONARY COMBUSTION ENGINES AND GAS TURBINES

)

(6)
(7)

Exceptions were deleted or rephrased in mandatory text, unless the exception represented an allowance or
required alternate procedure to a general rule when limited specific conditions exist.

New requirements were added for containment of fuel spills.

New requirements were added for spill prevention and containment through provisions for glass sight gauges or
sight feeds for lubricating oil.

The 2006 edition incorporated the following major amendments:

(1)
(2)
(3)

(4)
(5)

(6)

New definitions were added for “gas train” and certain components thereof.

The requirements in 4.1.2.1 for engine rooms for engines located inside structures were revised.

New requirements were added to 4.1.2.2 for detached structures used specifically for housing engines or turbines
and their appurtenances.

Spill control requirements in 4.1.3.2 were clarified.

A completely new and more comprehensive Section 5.2 describing the required components of the gas train was
added, along with a diagram and appropriate annex text.

More comprehensive requirements were added to Sections 5.3 and 5.4 for gas regulators and manual shutoff
valves, respectively, including appropriate and necessary annex text.

The 2010 edition incorporated the following major amendments:

(1)
(2)

(3)
(4)

(5)
(6)
(7)
(8)
9)

(10)

(11)

Sections on Retroactivity (1.4) and Equivalency (1.5) were added.
Enhanced/new definitions were added for “automatic safety shutoff valve,
valve,” and “secondary containment tank.”

Paragraph 4.1.1.5 was revised regarding allowable types of air filters for engine combustion air.

Subsection 4.1.4 was revised to clarify that either alternative to the minimum separation required between an
engine and a structure can be used.

Section 5.2 was revised regarding the safety components required in a gas train.

Anew subsection 5.4.4, Automatic Safety Shutoff Valves for Gas Turbines, was added to establish specific require-
ments for these safety components as applied to gas turbines that are distinct from those for internal combustion
engines.

Paragraph 6.3.4.2 was revised to allow double-wall fuel storage tanks for roof-top installation.

New paragraph 6.8.3.1 was added to require a double block valve arrangement in liquid fuel lines as a fire and
explosion mitigation measure.

Chapter 9, Control and Instrumentation, was completely revised to establish the minimum required protective
control devices for engines and turbines; to present the requirements in a more logical sequence; to identify, for
constantly attended installations, those devices that can safely be replaced by alarms and required procedures
that must be in place to direct proper operator response; and to incorporate necessary explanatory information
in the Annex.

Chapter 11, Fire Protection Features, was completely revised to present the requirements in a more logical
sequence and to incorporate necessary explanatory information in the Annex.

The explanatory information in A.5.2 on calculating the fuel input rating was revised.

” « ” «

automatic safety vent valve,” “vent

The 2015 edition incorporates the following major amendments:

1)

(2)
(3)

(4)

(5)

(6)
(7)

(8)
9)
(10)

(11)

\

Paragraph 4.1.1.5 has been amended to reflect the fact that ANSI/UL 900 no longer differentiates classes of air
filters and has been extended to apply to turbine-mounted air filters.

Subsection 4.1.4 has been revised for clarity.

Section 4.6, the general installation requirements for engines and turbines, has been revised to require compli-
ance with wind and seismic design criteria.

Subsection 5.2.1 has been amended to specify the type of regulator required; to require a vent valve or valve proving
system; to require a flame arrester where biogas fuels are used and air might be entrained in the gas stream; and to
require a filter or strainer in the fuel line. New annex items A.5.2.1(5),A.5.2.1(6), and A.5.2.1(10) have been added to
give examples of the types of components that can be used to satisfy the respective requirements.

Subsection 5.2.2 has been amended to allow the use of a proof-of-closure switch or a valve proving system as
alternatives to a vent valve between the two automatic safety shutoff valves.

Subsection 5.3.1 has been revised to more clearly state when a gas pressure regulator must vent to atmosphere.

Paragraph 5.3.1.2 has been expanded by adding a regulator with a vent-limiting orifice to the devices that do not
have to be vented outside.

By means of a Tentative Interim Amendment, subsection 6.6.3 has been amended to more clearly set out the
requirements for piping for fuel tanks and a new paragraph 6.6.3.4 has been added to allow an exemption from
the provisions of 6.6.3, where tanks are manually filled at the tanks fill port.

Paragraph 8.2.3.3 has been revised to recognize the zone system of electrical area classification.

New subsection 9.3.3 has been added to reinstate the requirement for a purge cycle in the start cycle for
combustion gas turbines.

Paragraphs 11.4.4.1.1 and 11.4.4.2 have been revised to clarify the performance criteria for total flooding gaseous
agent suppression systems and local application gaseous agent suppression systems with respect to cool-down of
the engine or turbine. Annexes to both paragraphs have been revised to incorporate additional clarification and
a new subsection 11.4.8 has been added to address retrofit of existing fire suppression systems.
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ORIGIN AND DEVELOPMENT 37-3

(12) AnnexA.4.1.4(2) has been revised to provide a more extensive explanation of the calculation procedure used to
evaluate a weatherproof engine enclosure for its ability to contain a fire.

(13) Annex A.5.1 has been strengthened by adding a reference to NFPA 56, Standard for Fire and Explosion Prevention
During Cleaning and Purging of Flammable Gas Piping Systems, for use when commissioning of the gas supply.

(14) Anew annex A.9.3.2 has been added to explain that 9.3.1 addresses emergency situations, while 9.3.2 addresses
safety of the engine in normal operation.

(15) AnnexitemsA.11.4.4.1.1 and A.11.4.4.2 have been expanded by providing necessary information to address fire
suppression system design for thin-walled gas turbines (based on aircraft engine designs).

\
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex B. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex B.

Chapter 1 Administration

1.1 Scope. This standard establishes criteria for minimizing
the hazards of fire during the installation and operation of
stationary combustion engines and gas turbines.

1.2 Purpose. This standard provides minimum fire safety re-
quirements for the installation and operation of stationary
combustion engines and gas turbines.

1.3 Application.

1.3.1%* This standard applies to stationary combustion engines
and gas turbines. This standard also applies to portable en-
gines that remain connected for use in the same location for a
period of one week or more.

1.3.2 This standard applies to new installations and to those
portions of existing equipment and installations that are
modified.

1.3.3 The effective date of application of this standard is not
determined by NFPA. All questions related to applicability
shall be directed to the authority having jurisdiction.

1.4 Retroactivity. The provisions of this standard reflect a con-
sensus of what is necessary to provide an acceptable degree of
protection from the hazards addressed in this standard at the
time the standard was issued.

1.4.1 Unless otherwise specified, the provisions of this stan-
dard shall not apply to facilities, equipment, structures, or
installations that existed or were approved for construction

\
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or installation prior to the effective date of the standard.
Where specified, the provisions of this standard shall be
retroactive.

1.4.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unaccept-
able degree of risk, the authority having jurisdiction shall be
permitted to apply retroactively any portions of this standard
deemed appropriate.

1.4.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion and only where it is clearly evident that a reasonable de-
gree of safety is provided.

1.5 Equivalency. Nothing in this standard is intended to
prevent the use of systems, methods, or devices of equiva-
lent or superior quality, strength, fire resistance, effective-
ness, durability, and safety over those prescribed by this
standard.

1.5.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.5.2* In determining the suitability of the equipment or com-
ponent for use, the authority having jurisdiction shall con-
sider the following:

(1) The equipment or component is listed for the intended
use.

(2) The equipment or component meets the requirements of
applicable standards through stamping or certification.

(3) The equipment or component displays the mechanical
strength and durability for the intended application.

(4) The equipment or component is used in the same or a
similar application as in this document.

1.6 Units and Formulas.

1.6.1* Metric units of measurement in this standard are in
accordance with the modernized metric system known as the
International System of Units (SI). These units are listed in
Table 1.6.1 with conversion factors. Two units (liter and bar),
outside of but recognized by SI, are commonly used in inter-
national fire protection.

Table 1.6.1 Units of Measurement

Name of Unit Unit Symbol Conversion Factor
meter m 1ft=0.3048 m
millimeter mm 1in. =25.4 mm
liter L 1gal=3.785L
kilopascal kPa 1 psi = 6.89 kPa
kilowatt kW 1 hp =0.75 kW
watt w 1 Btu/hr=0.3 W
pascal Pa 1 psi = 6894.757 Pa
bar bar 1 psi = 0.0689 bar
bar bar 1 bar = 10° Pa

1.6.2 If a value for a measurement as given in this standard is
followed by an equivalent value in other units, the first stated
value shall be regarded as the requirement. A given equivalent
value shall be considered to be approximate.
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Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

2.2 NFPA Publications. National Fire Protection Association,
1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, Standard for Portable Fire Extinguishers, 2013 edition.

NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam, 2010 edition.

NFPA 12, Standard on Carbon Dioxide Extinguishing Systems,
2011 edition.

NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems,
2009 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2013
edition.

NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, 2012 edition.

NFPA 17, Standard for Dry Chemical Extinguishing Systems,
2013 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2015
edition.

NFPA 54, National Fuel Gas Code, 2015 edition.

NFPA 58, Liquefied Petroleum Gas Code, 2014 edition.

NFPA 70®, National Electrical Code®, 2014 edition.

NFPA 72°%, National Fire Alarm and Signaling Code, 2013 edition.

NFPA 211, Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel-Burning Appliances, 2013 edition.

NFPA 750, Standard on Water Mist Fire Protection Systems, 2015
edition.

NFPA 2001, Standard on Clean Agent Fire Extinguishing Sys-
tems, 2012 edition.

2.3 Other Publications.

2.3.1 API Publications. American Petroleum Institute, 1220
L Street, NW, Washington, DC 20005-4070.

API 620, Design and Construction of Large Welded Low-pressure
Storage Tanks, 11th edition, February 2008.

API 650, Welded Tanks for Oil Storage, 11th edition, June
2007.

2.3.2 ASME Publications. American Society of Mechanical
Engineers, Three Park Avenue, New York, NY 10016-56990.

ANSI/ASME Boiler and Pressure Vessel Code, 2007.
ANSI/ASME B31.3, Process Piping, 2002.

2.3.3 MSS Publications. Manufacturers Standardization So-
ciety of the Valve and Fittings Industry Inc., 127 Park Street
NE, Vienna, VA 22180.

MSS SP-69, Pipe Hangers and Supporls — Selection and Appli-
cation, 2003.

2.3.4 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

ANSI/UL 900, Standard for Air Filter Units, 2004, with revi-
sions through November 2012.
2.3.5 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 30, Flammable and Combustible Liquids Code, 2015
edition.

NFPA 85, Boiler and Combustion Systems Hazards Code, 2011
edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.

3.2.1*% Approved. Acceptable to the authority having juris-
diction.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.

3.2.3 Labeled. Equipment or materials to which has been at-
tached a label, symbol, or other identifying mark of an organiza-
tion that is acceptable to the authority having jurisdiction and
concerned with product evaluation, that maintains periodic in-
spection of production of labeled equipment or materials, and
by whose labeling the manufacturer indicates compliance with
appropriate standards or performance in a specified manner.

3.2.4% Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the author-
ity having jurisdiction and concerned with evaluation of products
or services, that maintains periodic inspection of production of
listed equipment or materials or periodic evaluation of services,
and whose listing states that either the equipment, material, or
service meets appropriate designated standards or has been
tested and found suitable for a specified purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.3 General Definitions.

3.3.1 Class I Fuel. For the purpose of this standard, any liq-
uid fuel having a flash point below 37.8°C (100°F).

3.3.2* Enclosure. A cover intended to protect an engine and
related equipment.

3.3.3 Engines. Prime movers such as internal combustion en-
gines, external combustion engines, gas turbine engines, ro-
tary engines, and free piston engines using either gaseous fu-
els or liquid fuels or combinations thereof.

3.3.3.1 Combustion Gas Turbine Engines. An engine that
produces shaft power utilizing the Brayton (joule) cycle,
where atmospheric air is drawn in and compressed and the
compressed air then flows into a combustion chamber
where fuel is injected and continuous combustion occurs,
resulting in high-pressure hot gas to the expansion section
(turbine) where the heat energy is converted to rotating,
mechanical energy.
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3.3.3.2% Engines for Emergency Use. Engines that operate
under limited-use conditions to support critical operations
in the protection of life, property, or both.

3.3.3.3 Portable Engines. Engines mounted on skids,
wheels, or otherwise arranged so that they can be moved
from place to place as the required service dictates.

3.3.3.4% Reciprocating Engines. An engine that uses a spark
plug to ignite a fuel-air mixture (e.g., otto cycle engine) or
an engine in which high-pressure compression raises the
air temperature to the ignition temperature of the injected
fuel (e.g., diesel cycle engine).

3.3.4 Flue Gas Temperature. The temperature of the flue
products at the point or points of passing close to or through
combustible materials or at the entrance to a chimney, which-
ever is applicable.

3.3.5 Gas Train. The portion of the fuel gas supply piping
starting with and including the equipment isolation valve and
extending to the point at which the fuel enters the prime
mover.

3.3.6 Hazardous Location. An area where flammable or com-
bustible gases or liquids or combustible dusts or flyings usually
exist.

3.3.7* Horsepower Rating (Combustion Gas Turbines). The
ANSI standard rated power of an engine at the output shaft at
1.01325 bar (14.7 psia) atmospheric pressure, at 15°C (59°F),
and at a relative humidity of 60 percent.

3.3.8* Horsepower Rating (Reciprocating Engines). The power
of an engine measured at the flywheel or output shaft at stan-
dard SAE conditions of 752.1 mm Hg (29.61 in. Hg) barom-
eter and at 25°C (77°F) inlet air temperature.

3.3.9 Remote Location. Alocation suitably separated from the
engine installation so as to be accessible during an engine fire.

3.3.10 Spark Protected. FElectrical equipment enclosed in a
tight case or protected by shields, screens, or insulation that
contains sparks or prevents their emission.

3.3.11 Tank.

3.3.11.1 Engine-Mounted Tank. A fuel tank furnished and
mounted on the engine or engine-frame by the engine
manufacturer.

3.3.11.2%* Fuel Tank. A tank containing fuel for an engine(s).

3.3.11.3 Secondary Containment Tank. A tank that has an
inner and outer wall with an interstitial space (annulus)
between the walls and that has a means for monitoring the
interstitial space for a leak. [30, 2015]

3.3.12 Valve.

3.3.12.1* Automatic Safety Shutoff Valve (ASSV). Avalve that,
upon shutdown conditions, will automatically stop the flow
of gas to the engine or turbine. (See 5.4.3 and 5.4.4.)

3.3.12.2 Automatic Safety Vent Valve. A valve that, upon
closing of the automatic safety shutoff valves (ASSVs), auto-
matically vents the volume of gas between the two ASSVs to
atmosphere.

3.3.12.3 Carburetion Valve. A control valve that meets the
functional requirements of an automatic safety shutoff
valve (ASSV) by being capable of automatically stopping
the flow of gas to the engine.
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3.3.12.4% Equipment Isolation Valve. The manually oper-
ated valve that isolates the balance of the gas train and the
prime mover from the gas supply.

3.3.12.5 Vent Valve. Avalve used to allow venting of air or
gas from the system to the atmosphere. [85, 2011]

3.3.13 Zero Governor Regulator. A gas pressure regulator
equipped with a counter spring beneath the valve that re-
quires an external impulse signal such as top loading with
pressure or generating vacuum in the downstream piping.

Chapter 4 Engines — General Requirements

4.1 Engine Locations.
4.1.1 General Requirements.

4.1.1.1 Engines shall be situated so that they are readily acces-
sible for maintenance, repair, and fire fighting.

4.1.1.2* The air supply shall be designed to meet at least the
minimum requirements for combustion, cooling, and ventila-
tion and to prevent flue gas products from being drawn from
stacks or flues of boilers or other combustion devices.

4.1.1.3* Combustible materials shall not be stored in rooms or
enclosures housing engines, other than those combustible
materials required for day-to-day operations/maintenance.
Such materials shall be stored properly.

4.1.1.4 Engines fueled by a Class I fuel or by liquid-phase
LP-Gas shall not be installed in rooms containing fired equip-
ment or open flames.

4.1.1.5 Combustion air filters mounted directly on engines
or turbines shall be listed in accordance with ANSI/UL 900,
Standard for Air Filter Units.

4.1.2 Engines Located in Structures.
4.1.2.1* Engine Rooms.

4.1.2.1.1 Engine rooms located within structures shall have
interior walls, floors, and ceilings of at least 1-hour fire resis-
tance rating, unless otherwise permitted by 4.1.2.1.2.

4.1.2.1.2 The ceiling of rooms located on the top floor of a
structure shall be permitted to be noncombustible or pro-
tected with an automatic fire suppression system.

4.1.2.1.3* Engine rooms shall have ventilation that is ad-
equate to prevent a hazardous accumulation of flammable
vapors or gases, both when the engine is operating and
when it is shut down.

4.1.2.1.4 Engine rooms attached to structures shall comply
with 4.1.2.2.1 and 4.1.2.2.3 except that the common wall shall
have a fire resistance rating of at least 1 hour.

4.1.2.1.5* Openings from an engine room to other sections of
the structure shall be provided with automatic or self-closing
fire doors or dampers corresponding to the rating of the walls
in which they are located.

4.1.2.1.6 Rooms containing engines utilizing a Class I fuel
shall be located on an exterior wall, the construction of which
shall provide ready accessibility for fire-fighting operations
through the provision of doors, access openings, windows, lou-
vers, or lightweight, noncombustible wall panels.
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4.1.2.2 Dedicated Detached Structures.

4.1.2.2.1* Dedicated detached structures shall be of noncom-
bustible or fire-resistive construction.

4.1.2.2.2 Dedicated detached structures shall be located at
least 1.5 m (5 ft) from openings in walls and at least 1.5 m
(5 ft) from structures having combustible walls. A minimum
separation shall not be required where any of the following
conditions exist:

(1) The exposing wall of the detached structure has a fire
resistance rating of at least 1 hour.

(2) The exposed wall of the adjacent structure has a fire resis-
tance rating of at least 1 hour.

(3) The detached structure is protected by an automatic fire
protection system.

4.1.2.2.3% Dedicated detached structures shall have ventila-
tion designed to prevent a hazardous accumulation of flam-
mable vapors or gases, both when the engine is operating and
when it is shut down.

4.1.3 Engines Located on Roofs.

4.1.3.1 Engines, and their weatherproof housings, if provided,
that are installed on roofs of structures shall be located at least
1.5 m (5 ft) from openings in walls and at least 1.5 m (5 ft) from
structures having combustible walls. A minimum separation shall
not be required where the following conditions exist:

(1) The adjacent wall of the structure has a fire resistance
rating of at least 1 hour.

(2)*The weatherproof enclosure is constructed of noncom-
bustible materials and it has been demonstrated that a fire
within the enclosure will not ignite combustible materials
outside the enclosure.

4.1.3.2 An oil containment system consisting of a curb or
dike having a capacity at least equal to the total capacity of the
lubricating oil system or the liquid fuel system, whichever is
greater, shall be provided. This system shall also comply with
applicable requirements of Chapter 6.

4.1.3.3* The surface beneath the engine and beyond the en-
gine and the oil containment dike shall be noncombustible to
a minimum distance of 300 mm (12 in.).

4.1.4 Engines Located Outdoors. Engines, and their weather-
proof housings, if provided, that are installed outdoors shall
be located at least 1.5 m (5 ft) from openings in walls and at
least 1.5 m (5 ft) from structures having combustible walls. A
minimum separation shall not be required where either of the
following conditions exist:

(1) All walls of the structure that are closer than 1.5 m (5 ft)
from the engine enclosure have a fire resistance rating of
at least 1 hour.

(2)*The weatherproof enclosure is constructed of noncom-
bustible materials and it has been demonstrated that a fire
within the enclosure will not ignite combustible materials
outside the enclosure.

4.2 Foundations. Engines shall be supported on foundations
or secured to a noncombustible framework.

4.3* Hazardous Locations. In hazardous locations, engines
that neither compress a flammable gas nor pump a flammable
liquid shall meet the following three criteria:

(1) They shall be installed in an enclosure of fire-resistive
construction.

(2) They shall be ventilated from a nonhazardous outside
area.
(3) They shall have outside access only.

4.4 Engines Handling Hazardous Materials (Other Than Their
Own Fuel Supply).

4.4.1 The use of an engine-driven unit to compress a flam-
mable gas or to pump a flammable liquid shall be permitted
provided the combination unit or groups of such combined
units are isolated from areas not having a similar hazard.

4.4.2% Isolation shall be permitted to be achieved by either
locating the unit outdoors or employing indoor structural
separation in accordance with 4.1.2, except as modified by all
of the following:

(1) Provision shall be made for the venting of an explosion.

(2) Rooms containing combustion engines located within
structures shall have interior walls, floors, and ceilings of
at least 2-hour fire resistance rating.

(8) The rooms or structures described in 4.4.2(2) shall be venti-
lated in an approved manner from a nonhazardous area.

4.4.3 Engine Accessories for Hazardous Locations.

4.4.3.1 Each spark-ignition engine comprising part of a unit
that compresses a flammable gas or pumps a flammable liquid
shall have magnetos or distributors and coils of the spark-
protected type. All leads shall be positively attached.

4.4.3.2 Ventilation openings in such devices shall be pro-
tected by a fire screen unless the device is purged, pressurized,
or otherwise protected in an approved manner.

4.4.3.3 Ignition wires shall be positively attached at each end
by use of the outer sheath of the insulation.

4.4.3.4 Spark plugs shall be fully shielded against flashover.
Fully radio-shielded spark plugs or spark plugs provided with
insulating boots shall be permitted.

4.4.3.5 Flame-arresting equipment shall be attached to the
engine air intake to avoid blowoff or rupture. A mechanically
attached air filter shall be permitted to meet this requirement.

4.4.3.6 Starter, generator, and associated electrical equip-
ment attached to engines shall be of the spark-protected type.

4.4.3.7 Fan belts shall be electrically conductive (nonsparking).
4.5 Electrical Installations.

4.5.1 Electrical installations in rooms containing engines
shall comply with NFPA 70, National Electrical Code.

4.5.2 Engine rooms or other locations shall not be classified
as hazardous locations as defined in Article 500 of NFPA 70,
National Electrical Code, solely by reason of the engine fuel, lu-
bricating oil, or hydraulic fluid.

4.5.3 Engine Wiring. Wire and insulation materials shall have
all of the following characteristics:

(1) Capacity to remain flexible over typical engine operating
temperature ranges

(2) Capacity to have the minimum possible absorption of oils,
fuels, and other fluids commonly found on or near the
engine

(3) Rated for continuous use at the maximum range of tem-
peratures that will occur where installed

4.5.3.1 Wiring shall be protected by either fuses or circuit
breakers in accordance with its ampacity.
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4.5.3.2 The wire shall be stranded annealed copper.

4.5.3.3 The ground circuits on engine wiring shall be permit-
ted to be any of the following:

(1) Green
(2) Green with yellow trace
(3) Braided uninsulated cable

4.5.3.4% Electrical control circuits on engines not for emer-
gency use shall be designed to shut down the engine automati-
cally in the event of breaking, disconnecting, or cutting of the
control wire.

4.5.3.5 The requirements of 4.5.3 shall not apply to ignition
wiring, thermocouples, or microprocessor wiring.

4.5.4 Batteries, wiring, and electrical devices shall be pro-
tected against arcing and accidental shorting.

4.6* General Installation Requirements. Engines and their
appurtenances shall be installed in accordance with the fol-
lowing:

(1) Applicable NFPA codes and standards

(2) Industry standards

(3) User requirements

(4) Manufacturer’s installation instructions

(5) *Applicable local building codes with respect to wind and
seismic design requirements.

Chapter 5 Fuel Supply — Gaseous

5.1* Gas Piping.

5.1.1 Gas piping shall be installed in accordance with the
following methods:

(1) All fuel gas systems at service pressures equal to or less
than a gauge pressure of 860 kPa (gauge pressure of
125 psi) shall be installed in accordance with NFPA 54,
National Fuel Gas Code.

(2) All fuel gas systems at service pressures in excess of a
gauge pressure of 860 kPa (gauge pressure of 125 psi),
other than LP-Gas systems, shall be installed in accor-
dance with ANSI/ASME B31.3, Process Piping.

(3) LP-Gas systems, whether liquid or vapor phase, shall be
installed in accordance with the provisions of NFPA 58,
Liquefied Petroleum Gas Code.

5.1.2%* Plastic pipe shall not be used to carry fuel within a room
housing an engine(s).

5.1.3 Approved metallic flexible connectors shall be permit-
ted for protection against damage caused by settlement, vibra-
tion, expansion, contraction, or corrosion.

5.1.4 Approved nonmetallic connectors shall be permitted
for protection against damage caused by settlement, vibration,
expansion, contraction, or corrosion except for LP-Gas in the

liquid phase.
5.2* Gas Trains.

5.2.1 Gas trains, as defined in 3.3.5, shall contain at least the
following safety components:

(1) An equipment isolation valve

(2) A gas pressure regulator, if the prime mover does not
operate at the gas supply pressure

(3) Two automatic safety shutoff valves (ASSVs)
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(4) A manual leak test valve for each ASSV or an alternative
means of proving the full closure of the ASSV

(5)*A low-pressure limit control for engines with a 732 kW
(2.5 million Btu/hr) full-load input or greater

(6)*A high-pressure limit control (manual reset) for engines
with a 732 kW (2.5 million Btu/hr) full-load input or
greater

(7) Aventvalve or a valve proving system (VPS) for inlet gas
pressures greater than a gauge pressure of 14 kPa (gauge
pressure of 2 psi)

(8) A flame arrester, where biogases are used and there is
risk of having oxygen in the biogas

(9) A gas filter or strainer

(10)*Any other components or equipment that the manufac-

turer requires for safe operation

5.2.2 For engines operating at more than a gauge pressure
of 14 kPa (gauge pressure of 2 psi) inlet gas pressure to the
equipment isolation valve, one of the following shall be pro-
vided:

(1) A vent valve, located between the two automatic safety
shutoff valves, that shall fail open without an externally
applied source of power and that shall discharge outdoors

(2) At least one safety valve shall be fitted with a proof-of-
closure switch

(3) Alisted valve proving system (VPS) to prove the two auto-
matic safety shutoff valves upon each startup or after each
shutdown

5.3 Regulators.

5.3.1 Exceptas provided for in 5.3.1.2, a gas pressure regula-
tor shall vent to the atmosphere outside the structure at a
point at least 1.5 m (5 ft) away from any structure opening.

5.3.1.1 Such vents and any connected piping shall be sized to
vent the required volume of gas.

5.3.1.2% The following devices shall not be required to be
vented to the outside when installed in accordance with their
listing:

(1) Any regulator or zero governor that operates with gas
pressure on both sides of the diaphragm

(2) Afull lock-up regulator

(3) Alisted regulator incorporating a vent-limiting device

(4) A regulator incorporating a ventlimiting system with an
orifice sized for 2.5 ft®/hr or less, based on natural gas

5.3.2 When the gas pressure on the upstream side of a non-
full lock-up regulator is more than a gauge pressure of 3.5 kPa
(0.5 psi), a relief valve shall be installed on the downstream
side of the regulator. This relief valve shall vent to the outside
of the structure at a point at least 1.5 m (5 ft) away from any
structure opening.

5.3.2.1 Such relief valves and any connected piping shall be
sized to vent the required volume of gas.

5.4 Valves.
5.4.1* Manual Shutoff Valves.

5.4.1.1 Multiple manual shutoff valves shall be permitted
in the gas train to allow additional isolation for mainte-
nance reasons.

5.4.1.2 If the shutoff valve is locked open, the key shall be
secured in a well-marked, accessible location near the valve.
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5.4.1.3* A manual shutoff valve in a remote location shall be
provided to isolate the fuel supply.

5.4.2* Equipment Isolation Valves. In multiple-engine installa-
tions, the equipment isolation valve shall be located no fur-
ther from the engine than the first takeoff or branch pipe that
serves only that engine.

5.4.3* Automatic Safety Shutoff Valves (ASSVs) for Engines
Other Than Gas Turbines. The ASSVs shall stop the flow of
fuel within 1 second in the event the engine stops from any
cause. The ASSV shall fail closed without an externally applied
source of power.

5.4.3.1% It shall be permissible to replace one of the ASSVs
required by Section 5.2 with one of the following devices, pro-
vided the device will automatically shut off the flow of fuel
within 1 second if the engine stops from any cause:

(1) Carburetion valve
(2) Zero governor—type regulating valve
(3) Auxiliary valve

5.4.3.2% Where a carburetion valve or zero governor—type
regulating valve is used as one of the required ASSVs, the
downstream manual leak test valve shall not be required.

5.4.4 Automatic Safety Shutoff Valves (ASSVs) for Gas Tur-
bines. The two ASSVs required by Section 5.2 shall operate as
follows:

(1) One of the ASSVs shall stop the flow of fuel when the
engine is shut down under normal conditions.

(2) Both ASSVs shall stop the flow of fuel if the engine must
be shut down due to abnormal or emergency operating
conditions as specified by the manufacturer.

5.4.4.1 The ASSV shall stop flow of fuel to the engine as follows:

(1) For combustion turbines supplied by piping 150 mm
(6 in.) diameter or less, within 3 seconds

(2) For combustion turbines supplied by piping greater than
150 mm (6 in.) diameter, within 5 seconds

5.4.4.2 The ASSV shall fail closed without an externally sup-
plied source of power.

5.4.4.3* It shall be permissible to replace one of the ASSVs
with a control valve, provided the device will automatically
shut off the flow of fuel within the time limits specified in
5.4.4.1(1) and 5.4.4.1(2), whichever is applicable.

5.4.4.4% If the engine is shut down for abnormal or emergency
operating conditions as specified by the manufacturer, a vent
valve shall open automatically to depressurize the included
piping. The vent shall fail open without an externally supplied
source of power and shall discharge outdoors.

5.4.4.5% One ASSV shall be located external to the combustion
turbine package and any associated building.

5.5 Pressure-Boosting Equipment.

5.5.1 Boosters or compressors, if used, shall be approved for
the service intended.

5.5.2 Receivers, if used, shall be certified with a stamp that
they have been designed, constructed, and tested as required
by Section VIII, Division 1, “Pressure Vessels,” of the ANSI/
ASME Boiler and Pressure Vessel Code.

Chapter 6 Fuel Supply — Liquid

6.1* Design and Construction of Liquid Fuel Tanks. Fuel tanks
shall meet one of the following criteria:

(1) Constructed in accordance with the applicable require-
ments of NFPA 30, Flammable and Combustible Liquids Code

(2) Listed as “Steel-Inside Tanks for Oil Burner Fuel”

(3) Listed as “Underground Tanks for Flammable Liquids”

(4) Listed as “Aboveground Tanks for Flammable Liquids”

(5) Constructed in accordance with API 650, Welded Tanks for
Oil Storage

(6) Constructed in accordance with API 620, Design and Con-
struction of Large Welded Low-pressure Storage Tanks

Exception: Fuel tanks mounted on the engine by the manufacturer for
gravity feed to a carburetor.

6.1.1 Metallic tanks shall be liquidtight with welded or brazed
joints.

6.1.2 Nonmetallic tanks shall be of liquidtight, one-piece
construction.

6.2% Installation Criteria for Fuel Tanks Containing Class I
Fuels.

6.2.1 Tanks for Class I fuels shall be located underground or
aboveground outside of structures.

6.2.2*% Fuel tanks shall be installed in accordance with
NFPA 30, Flammable and Combustible Liquids Code.

6.3*% Installation Criteria for Fuel Tanks Containing Liquid
Fuels Other Than Class I Fuels.

6.3.1 General. Engine-mounted tanks shall be securely
mounted on the engine assembly and protected against all of
the following:

(1) Vibration

(2) Physical damage
(3) Engine heat

(4) Exhaust piping heat

6.3.2 Fuel Tanks Inside Structures.

6.3.2.1 Fuel tanks inside structures shall be securely mounted
on noncombustible supports.

6.3.2.2% Fuel tanks not in a room by themselves shall not ex-
ceed 2500 L (660 gal) capacity. Fuel tanks larger than 2500 L
(660 gal) capacity shall be enclosed in a room in accordance
with 6.3.5 or 6.3.6. Not more than one 2500 L (660 gal) capac-
ity tank, or two or more tanks with an aggregate capacity of not
more than 2500 L (660 gal), shall be connected to any one
engine.

Exception:  Fuel tanks of any size shall be permitted within engine
rooms or mechanical spaces, provided the engine or mechanical room is
designed using recognized engineering practices with suitable fire de-
tection, fire suppression, and containment means to prevent the spread
of fire beyond the room of origin.

6.3.2.3% The aggregate capacity of all fuel tanks in a structure
shall not exceed 5000 L (1320 gal) unless that portion exceed-
ing 5000 L (1320 gal) is enclosed in a room in accordance with
6.3.5 or 6.3.6.

Exception: Fuel tanks of any size shall be permitted within engine
rooms or mechanical spaces, provided the engine or mechanical room is
designed using recognized engineering practices with suitable fire
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detection, fire suppression, and containment means lo prevent the
spread of fire beyond the room of origin.

6.3.2.4 Fuel tanks within structures shall be provided with spill
containment consisting of either a wall, a curb, or a dike having a
capacity at least equal to that of the largest tank enclosed.

Exception: A spill containment system of lesser capacity equipped with
an overflow or drainage system that is adequate in size and location to
convey any spillage of fuel to a tank (inside or outside) or to a safe area
oulside the structure.

6.3.3 Fuel Tanks Outdoors (Aboveground or Underground)
or Beneath a Structure. Fuel tanks located outside, either
aboveground or underground, or located beneath a structure
shall comply with the applicable provisions of NFPA 30, Flam-
mable and Combustible Liquids Code.

6.3.4 Fuel Tanks on Roofs.

6.3.4.1 Fuel tanks on roofs shall be mounted securely on non-
combustible supports.

6.3.4.2 Fuel tanks located on roofs shall be provided with spill
containment consisting of a wall, a curb, or a dike having a
capacity at least equal to that of the largest tank enclosed.

Exception No. 1: A spill containment system of lesser capacity
equipped with an overflow or drainage system that is adequate in size
and location to convey any spillage of fuel to a tank (inside or outside)
or to a safe area outside the structure.

Exception No. 2: Listed or approved secondary containment tanks
shall be considered as meeting this requirement.

6.3.5* Rooms Housing Only Fuel Tanks with an Aggregate
Capacity of 5000 L (1320 gal) or Less.

6.3.5.1 Rooms containing only fuel tanks with an aggregate
capacity of 5000 L (1320 gal) or less shall be constructed of
walls, floor, and ceiling having a fire resistance rating of not
less than 1 hour with the walls bonded to the floor.

6.3.5.1.1 If the walls of such rooms extend to and are bonded
to the underside of a concrete floor or roof above that has a
fire resistance rating of not less than 1 hour, a separate ceiling
shall not be required for the room.

6.3.5.1.2 At least 380 mm (15 in.) clearance shall be left
around each tank for the purpose of inspection and repair.

6.3.5.2 Each tank room shall be provided with an opening
that is protected by a self-closing 1-hourrated fire door if it
opens inside a building.

6.3.5.2.1 If an exterior door is provided, it shall be listed for
fire exposures.

6.3.5.3 Each tank room shall be provided with spill contain-
ment consisting of either a wall, a curb, or a dike having a
capacity at least equal to that of the largest tank.

Exception: A spill containment system of lesser capacity equipped with
an overflow or drainage system that is adequate in size and location to
convey any spillage of fuel to a tank (inside or outside) or to a safe area
oulside the structure.

6.3.5.4* Ventilation.

6.3.5.4.1 Ventilation for tank rooms shall be sufficient to
maintain the concentration of vapors within the room at or
below 25 percent of the lower flammable limit (LFL) of the
fuel used.
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6.3.5.4.2 Ventilation shall be accomplished by mechanical or
natural means and shall discharge to a safe location outside
the building, without recirculation of the exhaust air.

6.3.5.4.3 Provision shall be made for introduction of
make-up air in such a manner as to avoid short-circuiting the
ventilation and shall be arranged to include all floor areas or
pits where flammable vapors can collect.

6.3.6* Rooms Housing Only Fuel Tanks with an Aggregate
Capacity of More Than 5000 L (1320 gal).

6.3.6.1 Rooms containing only fuel tanks shall be con-
structed of walls, floor, and ceiling having a fire resistance rat-
ing of not less than 3 hours with the walls bonded to the floor.

6.3.6.1.1 If the walls of such rooms extend to and are bonded
to the underside of a concrete floor or roof above that has a
fire resistance rating of not less than 3 hours, a separate ceiling
shall not be required for the room.

6.3.6.1.2 At least 380 mm (15 in.) clearance shall be left
around each tank for the purpose of inspection and repair.

6.3.6.2 Any opening of a tank room shall be protected by a
self-closing 3-hour fire-rated door or damper assembly as ap-
plicable.

6.3.6.3 Each tank room shall be provided with spill contain-
ment consisting of either a wall, a curb, or a dike having a
capacity at least equal to that of the largest tank.

Exception: A spill containment system of lesser capacity equipped with
an overflow or drainage system that is adequate in size and location to
convey any spillage of fuel to a tank (inside or outside) or to a safe area
oulside the structure.

6.3.6.4 Floor openings shall be protected by a ramp or curb
of sufficient height to contain the entire contents of the tank
within the walls to the height corresponding to the level of
fuel that will be retained.

6.3.6.4.1 The curb shall be built to withstand the lateral pres-
sure due to the liquid head, and the walls and floor shall be
liquidtight.

Exception: Rooms provided with a spill containment system that is
adequate in size and location to convey any spillage of a fuel to a tank
(inside or outside) or to a safe area outside the room.

6.3.6.5* Ventilation.

6.3.6.5.1 Ventilation for tank rooms shall be sufficient to
maintain the concentration of vapors within the room at or
below 25 percent of the LFL of the fuel used.

6.3.6.5.2 Ventilation shall be accomplished by mechanical or
natural means and shall discharge to a safe location outside
the building, without recirculation of the exhaust air.

6.3.6.5.3 Provision shall be made for introduction of
make-up air in such a manner as to avoid short-circuiting the
ventilation. That introduction of make-up air shall be ar-
ranged to include all floor areas or pits where flammable va-
pors can collect.

6.4 Installation Criteria for Fuel Tanks Containing Liquefied
Petroleum Gases. LP-Gas systems in the liquid phase shall be
installed in accordance with the provisions of NFPA 58, Lique-
fied Petroleum Gas Code.
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6.5 Fuel Flow Control.

6.5.1 Liquid fuel supply systems, including drains from car-
buretors, shall be designed and installed to minimize, as far as
practicable, the accidental discharge of fuel into the engine
room or structure.

6.5.2 Alarms, float-controlled valves, or mechanical or
remote-reading level gauges or protected sight glass gauges
shall be installed to aid personnel in properly operating the
fuel system.

6.5.3 Stationary-powered fuel pumps supplying fuel tanks
shall have “stop” controls sensitive to a tank’s high liquid level.

6.5.4 Fuel tanks supplied by pumps shall be provided with all
of the following:

(1) An overflow line
(2) Ahigh-level alarm
(3) A high-level automatic shutoff

6.5.4.1 The overflow line shall be continuous piping, without
valves or traps, back to the source tank or to a collection system.

6.5.4.2 The capacity of the overflow line shall exceed the
delivery capacity of the supply lines to the fuel tank.

6.5.5 Overflows, vents, fuel piping, and fuel tanks shall not be
located at or near engine air intake, exhaust piping, mufflers,
or filters.

6.5.6 Pressure relief valves and relief piping shall be provided
where the potential exists to overpressurize the fuel system

piping.

6.5.6.1 Relief piping shall be routed, without valves or traps,
back to the source tank or to a collection system.

6.5.7* Fuels That Require Heating.

6.5.7.1 Fuel shall be constantly recirculated from the fuel
tanks through heaters regardless of engine fuel demand.

6.5.7.2 Fuel-heating systems shall include thermostatic con-
trols and suitable pressure and temperature gauges.

6.6 Filling.
6.6.1 Engine-mounted tanks for Class I fuels shall be filled by
a closed piping system.

6.6.1.1 Filling by approved safety cans shall be permitted
when the engine is shut down and engine surface temperature
is below the autoignition temperature of the fuel.

6.6.2 Engine-mounted tanks for liquid fuels other than
Class I fuels shall be filled by a closed piping system.

6.6.2.1 Filling from a container shall be permitted when the
engine is shut down and engine surface temperature is below
the autoignition temperature of the fuel.

Subsection 6.6.3 was revised by a tentative interim
amendment (TIA). See page 1.

6.6.3 Piping for fuel tanks, other than engine-mounted
tanks, shall be in accordance with the provisions of 6.6.3.1
through 6.6.3.3, except as provided for in 6.6.3.4.

6.6.3.1 Piping for fuel tanks shall meet the applicable re-
quirements of Chapters 21 and 27 of NFPA 30, Flammable and
Combustible Liquids Code.

6.6.3.2 Tanks shall be filled by a closed piping system.

6.6.3.3 The fill pipe for each tank shall be provided on an
exterior wall of the room or structure enclosing the tank at a
point at least 600 mm (24 in.) from any building opening at
the same or lower level.

6.6.3.4 Afill pipe terminating in accordance with 6.6.3.3 shall
not be required for tanks that are filled manually at the fill
connection of the tank, provided that the tank and its fill con-
nection are located within the spill containment required by
6.3.2.4, 6.3.5.3, or 6.3.6.3 and the filling operation is con-
stantly attended.

6.7 Vent Piping.

6.7.1 Vent piping shall be installed in accordance with Chap-
ter 27 of NFPA 30, Flammable and Combustible Liquids Code.

6.7.1.1 The vent pipe shall terminate outside the building at
a point at least 600 mm (24 in.) from any building opening at
the same or lower level.

6.8 Fuel Piping, Valves, and Fittings.

6.8.1* Piping shall be in accordance with Chapter 27 of
NFPA 30, Flammable and Combustible Liquids Code, except that
piping shall be steel or other metal and the provisions of 6.8.2
shall apply.

6.8.2 Piping systems shall be supported and protected against
physical damage and excessive stresses in accordance with MSS
SP-69, Pipe Hangers and Supports — Selection and Application.

6.8.2.1* Approved metallic or nonmetallic flexible connectors
shall be permitted to protect the piping system against dam-
age caused by settlement, vibration, expansion, contraction,
or corrosion.

6.8.3* Valves shall be provided to control the flow of liquid
fuel in normal operation and to shut off the flow of fuel in the
event of a pipe break.

6.8.3.1 The liquid fuel supply for a gas turbine shall include
two stop valves or equivalent valves in series, with proof of
closure, in the fuel line to each combustion turbine.

6.8.3.1.1 These valves shall operate automatically to stop the
flow of fuel in the event the engine stops for any reason.

6.8.3.1.2 Means shall be provided to prevent or relieve excess
pressure between these valves.

6.8.4 Piping to aboveground supply tanks filled from tank
cars or tank vehicles by centrifugal pumps shall be provided
with check valves to prevent backflow.

6.9 Transfer of Liquid Fuel to Engines. Liquid fuel shall feed
to engines by pumps.

6.9.1 Fuel tanks mounted on the engine by the engine manu-
facturer for fuel feed to a carburetor shall be permitted.

Chapter 7 Lubricating Systems

7.1 General Requirements.

7.1.1 Lubricating oil reservoirs shall include the following
protective devices:

(1) Aflame arrester on the vent pipe, if the vent terminates in
the exhaust gas path

y
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(2) Ahigh-oil-level alarm if the reservoir is filled automatically
(3) A remote shutdown switch for auxiliary lubricating oil
pumps, if provided

7.1.2 The vent pipe specified in 7.1.1(1) shall not terminate
in a location where the vapors can be drawn into the engine
combustion air supply.

7.2 Combustion Gas Turbines.

7.2.1 Lubricating oil reservoirs provided with heaters shall be
provided with a low-oil-level heater shutdown switch set to shut
off the heater before the oil level falls to a level below the top
of the heater element.

7.2.2 Lubricating oil reservoirs provided with a positive dis-
placement lubricating oil pump shall be provided with a pres-
sure relief valve.

7.2.3 Lubricating oil reservoir vent piping for combustion
gas turbines driving compressors that handle flammable gases
and utilize a combined lubricating oil and seal oil system shall
not terminate in the exhaust gas path.

7.2.4 Lubricating oil reservoirs for combustion gas turbines
driving compressors that handle flammable gases and utilize a
combined lubricating oil and seal oil system shall be provided
with a connection for an inert gas blanket.

7.3* Lubricating Oil Piping. Lubricating oil piping shall be in
accordance with the provisions of 6.8.1, 6.8.2, and 6.8.3.

7.4 Reciprocating Engines.

7.4.1 On engines where crankcase explosions can be a hazard,
explosion venting shall be provided or means shall be used to
maintain a nonflammable atmosphere in the crankcase.

7.4.2 Auxiliary reservoir oil supply chambers, if used, shall be
vented through either separate vents or a common venting
system.

7.4.3 Engines designed to operate with a negative pressure in
the crankcase and equipped with a separate lubricating oil
sump shall be provided with check valves in the venting system
from the sump.

7.5 Safeguards for Gauging Devices. Sight gauges or feeds for
lubricating oil shall be protected against physical damage to
prevent the escape of oil.

Chapter 8 Engine Exhaust Systems

8.1 Design and Construction.

8.1.1* Engine exhaust systems shall be designed and con-
structed such that the system can withstand the anticipated
exhaust gas temperatures.

8.1.2% Exhaust systems shall be designed and constructed to
withstand the intended service.

8.1.3 Chimneys, where required, shall be constructed and
installed in accordance with NFPA 211, Standard for Chimneys,
Fireplaces, Vents, and Solid Fuel-Burning Appliances.

8.1.4* Exhaust systems shall be designed and constructed to
withstand forces caused by the ignition of unburned fuel or
shall have provisions to relieve those forces without damaging
the exhaust system.

8.1.5* Low points in exhaust systems shall have drains.
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8.2 Installation.

8.2.1 Exhaust systems shall be connected to the engine to
prevent the escape of sparks, flame, or flue gas within the
structure.

8.2.2 Engine exhaust systems shall have one or more flexible
connectors if necessary to minimize the risk of a leak in the
engine exhaust system because of engine vibration or thermal
expansion.

8.2.3 Exhaust System Termination.

8.2.3.1* Exhaust systems shall terminate outside the structure
at a point where hot gases, sparks, or products of combustion
will discharge to a safe location.

8.2.3.2 Exhaust system terminations shall not be directed to-
ward combustible material or structures or into atmospheres
containing flammable gases, flammable vapors, or combus-
tible dusts.

8.2.3.3 Exhaust systems equipped with spark-arresting muf-
flers shall be permitted to terminate in Division 2 locations or
Zone 2 locations, as defined in Article 500 and Article 505 of
NFPA 70, National Electrical Code.

8.2.4 Where necessary to prevent personnel burns, exhaust
systems shall be guarded.

8.2.5 [Exhaust systems shall consist of metal, masonry, or
factory-built chimneys where they pass through a floor, ceil-
ing, attic, or concealed space.

8.2.5.1* If an engine exhaust system connects to the same flue
as other fuel-burning appliances, the engine exhaust shall en-
ter the flue a distance of at least 174 times the equivalent diam-
eter of the exhaust pipe or duct above or below the level of the
other appliance vent(s).

8.2.5.1.1 Common venting shall be permitted where appropri-
ate calculations demonstrate that the exhaust from the engine
does not reduce the performance of the other appliance(s).

8.2.5.2* An engine exhaust system that will discharge at positive
pressure (greater than atmospheric pressure) shall not enter the
same flue as an appliance that relies on natural draft to vent.

8.2.5.2.1 Common venting shall be permitted where appropri-
ate calculations demonstrate that the exhaust from the engine
does not reduce the performance of the other appliance(s).

8.3 Clearance from Exhaust Systems with Exhaust Gas Tem-
peratures of Less Than 760°C (1400°F).

8.3.1 Exhaust pipes and ducts shall have clearances of at least
225 mm (9 in.) to adjacent combustible materials, except as
specified in 8.3.2 and 8.3.3. The clearance shall be measured
from the outside surface of the exhaust pipe or duct and not
from any insulation that might be present.

8.3.2 Exhaust pipes and ducts passing directly through com-
bustible roofs shall be guarded at the point of passage by ven-
tilated metal thimbles that extend not less than 225 mm (9 in.)
on each side (above and below) of roof construction and are
at least 150 mm (6 in.) in diameter larger than the exhaust
pipe or duct.

8.3.3 Exhaust pipes and ducts passing directly through com-
bustible walls or partitions shall be guarded at the point of
passage by one of the following methods:
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(1) Metal ventilated thimbles not less than 300 mm (12 in.)
larger in diameter than the exhaust pipe or duct

(2) Metal or burned fire clay thimbles constructed of brick-
work or other approved fireproofing materials providing
not less than 200 mm (8 in.) of insulation between the
thimble and combustible material

8.4* Clearance from Exhaust Systems with Exhaust Gas Tem-
peratures of 760°C (1400°F) or Greater. Exhaust systems with
exhaust gas temperatures of 760°C (1400°F) or greater shall
comply with NFPA 211, Standard for Chimneys, Fireplaces, Vents,
and Solid Fuel-Burning Appliances.

Chapter 9 Control and Instrumentation

9.1 All Engines. Each engine shall be equipped with an auto-
matic engine speed control.

9.2 Reciprocating Engines.

9.2.1* Reciprocating Engines — 7.5 kW (10 hp) or More. En-
gines of 7.5 kW (10 hp) or more shall be equipped with pro-
tective devices or with equivalent provisions to shut down the
engine when any of the following conditions occur:

(1) Engine overspeed

(2) High jacket water temperature or high cylinder tem-
perature

(3) Low lubricating oil pressure or, in the case of a splash-
lubricated engine, low oil level

(4) High lubricating oil temperature

9.2.1.1 Each engine shall also have provision for shutting
down the engine at the engine and from a remote location.

9.2.1.2 Engines that have lubricating oil pumps that are not
directly driven by the engine shall also have provision for shut-
ting down the lubricating pump from a remote location.

9.2.1.3 For engines intended for emergency use or that are
constantly attended, the protective devices for conditions
specified in 9.2.1(2), 9.2.1(3), and 9.2.1(4) shall be permitted
to be configured as alarms where written procedures exist and
operators are trained in established actions to take if any of
the stated events occur.

9.2.2* Diesel Engines. Diesel engines installed in hazardous
locations shall also have provisions for shutting down the en-
gine by shutting off both the fuel supply and the combustion

air supply.
9.3 Combustion Gas Turbines.

9.3.1* Combustion gas turbine engines shall be equipped with
protective devices or with equivalent provisions to shut down
the engine when any of the following conditions occur:

(1) Overspeed. Each engine shall have a primary overspeed
shutdown control and a backup means for overspeed
shutdown independent of the primary overspeed shut-
down.

(2) Low lubricating oil pressure.

(3) High lubricating oil temperature.

(4) Excessive vibration.

(5) Flame failure.

(6) High exhaust temperature.

9.3.1.1 For combustion gas turbine engines that are intended
for emergency use or that are constantly attended, the protec-

tive devices for conditions specified in 9.3.1(1), 9.3.1(2), and
9.3.1(5) shall be permitted to be configured as alarms where
written procedures exist and operators are trained in estab-
lished actions to take if any of the stated events occur.

9.3.2*% Combustion gas turbine engines shall also have the fol-
lowing controls:

(1) Main speed control

(2) Provisions for shutting down the engine from a remote
location

(3) Provisions for shutting down, from a remote location, lu-
bricating oil pumps not directly driven by the engine

(4) Means to automatically shut off the fuel supply in the
event of engine shutdown

9.3.3 The combustion gas turbine starting sequence shall in-
clude a purge cycle that will result in a nonignitible atmo-
sphere in the turbine and its exhaust system prior to the start
of the ignition sequence and the introduction of fuel.

Chapter 10 Instructions

10.1 Operating Instructions.

10.1.1 Atleast one set of engine operating and maintenance
instructions shall be supplied with each installation and shall
contain the following:

(1) Adetailed explanation of the operation of the engine

(2) Instructions for routine maintenance

(3) Detailed instructions for repair of the engine

(4) Pictorial parts list and parts numbers

(5) Pictorial and schematic electrical drawings of wiring sys-
tems, including all of the following:
(a) Operating and safety devices
(b) Control panels
(¢) Instrumentation
(d) Annunciators

(6) Instructions on the operation of the fire safety features of
the engine

10.1.2 Operating and maintenance procedures shall be de-
veloped and implemented for the engines and its auxiliaries
based on the manufacturer’s instructions and on generally ac-
cepted engineering principles and procedures.

10.1.3 One set of operating and maintenance procedures
shall be located where they are readily accessible to personnel
operating or maintaining the engine.

10.2* Emergency Instructions.

10.2.1¥ Emergency shutdown procedures shall be developed
and provided for the engine.

10.2.2 A diagram shall be posted conspicuously near the en-
gine, indicating the location of the fuel shutoff valve(s). Dia-
grams shall not be required for installations with clearly iden-
tified fuel shutoff valves.

10.2.3 Emergency operating procedures shall be located
where they are readily accessible to personnel operating or
maintaining the engine.

10.3* Training. Individuals responsible for the operation and
maintenance of the engine shall be trained in operating and
maintenance procedures, including emergency shutdown
procedures. (See Chapter 11 for fire protection features.)

(3]
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Chapter 11 Fire Protection Features

11.1* General. A fire risk evaluation shall be performed for
each engine installation, including engine auxiliary equip-
ment, with respect to the following:

(1) Design
(2) Layout
(3) Operating requirements

11.2 Portable Fire Extinguishers.

11.2.1%* Portable fire extinguishers, where provided, shall com-
ply with NFPA 10, Standard for Portable Fire Extinguishers.

11.3 Fire Detection and Alarm Systems.

11.3.1%* Automatic fire detection and alarm systems, where
provided, shall comply with NFPA 72, National Fire Alarm and
Signaling Code.

11.3.2 The electrical installation and required rating of system
components shall comply with NFPA 70, National Electrical Code.

11.3.3 Automatic fuel stop valves, where required by other sec-
tions of this standard, shall be arranged to close upon activation
of the fire detection system within the fire alarm zone that covers
the engine installation, including auxiliary equipment.

11.3.3.1 Where written procedures are in place to direct op-
erator actions upon activation of the detection system, auto-
matic fuel stop valves for engines that are used for emergency
use or for engines that are constantly attended shall be permit-
ted to remain open.

11.3.4 Mechanical ventilation systems, where provided, shall
be arranged to shut down upon activation of the fire detection
system within the engine enclosure.

11.3.4.1 Where procedures are in place to direct operator
actions, mechanical ventilation systems for engines that are
used for emergency use or for engines that are constantly at-
tended shall be permitted to remain in operation.

11.4 Fire Suppression Systems and Equipment.
11.4.1 Fixed Fire Suppression Systems.

11.4.1.1* Fixed fire suppression systems, where provided, shall
comply with the following standards, as appropriate, unless
specifically noted otherwise in this standard:

(1) NFPA 11, Standard for Low-, Medium-, and High-I:xxpansion
Foam

(2) NFPA 12, Standard on Carbon Dioxide Extinguishing Systems

(3) NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems

(4) NFPA 13, Standard for the Installation of Sprinkler Systems

(5) NFPA 15, Standard for Water Spray Fixed Systems for Fire Pro-
tection

(6) NFPA 17, Standard for Dry Chemical Extinguishing Systems

(7) NFPA 750, Standard on Water Mist Fire Protection Systems

(8) NFPA 2001, Standard on Clean Agent Fire Extinguishing
Systems

11.4.1.2 Fixed fire suppression systems shall be designed to
protect all areas where fuel or oil might spray, flow, or collect.

11.4.2 General.

11.4.2.1* Automatic fuel stop valves, where required by other
sections of this standard, shall be arranged to close upon acti-
vation of the fire suppression system that covers the engine
installation, including auxiliary equipment.
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11.4.2.1.1* Where procedures are in place to direct operator
actions upon activation of the fire suppression system that cov-
ers the engine installation, automatic fuel stop valves for en-
gines that are for emergency use or for engines that are con-
stantly attended shall be permitted to remain open.

11.4.2.2 Mechanical ventilation systems, where provided,
shall be arranged to shut down upon activation of the fire
suppression system within the engine enclosure.

11.4.2.3* Where procedures are in place to direct operator
actions upon activation of the fire suppression system within
the engine installation, mechanical ventilation systems for en-
gines that are for emergency use or engines that are constantly
attended shall be permitted to remain in operation.

11.4.2.4 The positioning of the fire suppression systems and
equipment shall be such that maintenance access to the en-
gine is maintained.

11.4.3* Foam Fire Suppression Systems. Foam fire suppres-
sion systems shall be designed to provide a foam blanket or
foam submergence until it can be demonstrated that the en-
gine has cooled to below the autoignition temperature of
combustible material present.

11.4.4* Gaseous Agent Fire Systems.

11.4.4.1*% Total flooding gaseous agent systems shall be de-
signed to take into consideration both of the following factors:

(1) The agent concentrations required for the specific com-
bustible materials involved
(2) The specific configuration of the equipment and enclosure

11.4.4.1.1% Total flooding gaseous suppression systems shall
be designed to maintain the design concentration within the
enclosure for a time sufficient to ensure that the fire is extin-
guished and that surface temperatures of the engine or tur-
bine have cooled to below the autoignition temperature of
combustible material present. In lieu of manufacturer or labo-
ratory fire test data demonstrating the actual time to achieve
extinguishment and cool-down, the concentration shall be
maintained for a minimum of 20 minutes.

11.4.4.2* Local application gaseous agent suppression systems
shall be designed to operate for a time sufficient to ensure that
the fire is extinguished and that surface temperatures of the
engine or turbine have cooled to below the autoignition tem-
perature of combustible material present. In lieu of manufac-
turer or laboratory fire test data demonstrating the actual time
to achieve extinguishment and cool-down, the discharge dura-
tion shall be maintained for a minimum of 20 minutes.

11.4.5 Automatic Sprinkler and Water Spray Systems.

11.4.5.1* Automatic sprinkler systems shall be designed to
provide a density of 12.2 mm/min (0.3 gpm/ftQ) over the
most remote 230 m? (2500 ft?).

11.4.5.1.1 Sprinklers and spray nozzles shall be spaced at a
9 m” (100 ft*) maximum area of coverage per sprinkler or
spray nozzle.

11.4.5.1.2 Sprinkler and water spray system coverage shall be
provided to all areas within the enclosure located within 6 m
(20 ft) of the following:

(1) The engine

(2) The lubricating oil system
(3) The fuel system
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11.4.5.2 Sprinklers and water spray nozzles shall not be di-
rected at engine components that are susceptible to thermal
shock or deformation.

11.4.6 Dry Chemical Fire Suppression Systems. Dry chemical
fire suppression systems shall be designed to operate for a
minimum of 20 minutes or until it can be demonstrated that
the engine has cooled to below the autoignition temperature
of combustible material present.

11.4.7* Water Mist Suppression Systems. Water mist suppres-
sion systems shall be designed and installed in accordance
with their listing for the specific hazards and protection objec-
tives specified in the listing.

11.4.8 Retrofit of Fire Suppression Systems. Where retrofit of
a fire suppression system is undertaken, the minimum dis-
charge duration shall be 20 minutes, unless manufacturer or
laboratory fire test data demonstrate that a different discharge
duration ensures extinguishment and cool-down to below the
autoignition temperature of combustible materials present.

Annex A Explanatory Material

Annex A is not a part of the requirements of this NFPA document
but is included for informational purposes only. This annex contains
explanatory material, numbered to correspond with the applicable text

paragraphs.

A.1.3.1 This standard is not intended to apply to engines
used to propel mobile equipment.

For engines used to drive fire pumps, see also NFPA 20,
Standard for the Installation of Stationary Pumps for Fire Protection.

For engines used in essential electrical systems in health care
facilities, see also NFPA 99, Standard for Health Care Facilities.

For engines used in emergency power supplies, see also
NFPA 110, Standard for Emergency and Standby Power Systems.

A.1.5.2 Many items or components commonly used in engine
installations might not be listed for that specific use. There-
fore, users of this standard, including authorities having juris-
diction, need a basis for determining when components are
suitable for use. While the items in 1.5.2 are not necessarily
all-inclusive, they provide a minimum checklist of factors that
should be considered in making this determination. The em-
phasis should be on the evaluation process, which should con-
sider all relevant factors. A component might not meet one or
more of the criteria in subparagraphs (1) through (4) yet still
be suitable for use considering all aspects of the design.

A.1.6.1 For additional conversions and information, see
ASTM SI10, Standard for the Use of the International System of Units
(SI): The Modern Metric System.

A.3.2.1 Approved. The National Fire Protection Association
does not approve, inspect, or certify any installations, proce-
dures, equipment, or materials; nor does it approve or evalu-
ate testing laboratories. In determining the acceptability of
installations, procedures, equipment, or materials, the author-
ity having jurisdiction may base acceptance on compliance
with NFPA or other appropriate standards. In the absence of
such standards, said authority may require evidence of proper
installation, procedure, or use. The authority having jurisdic-
tion may also refer to the listings or labeling practices of an
organization that is concerned with product evaluations and is
thus in a position to determine compliance with appropriate
standards for the current production of listed items.

A.3.2.2 Authority Having Jurisdiction (AH]J). The phrase “au-
thority having jurisdiction,” or its acronym AHJ, is used in
NFPA documents in a broad manner, since jurisdictions and
approval agencies vary, as do their responsibilities. Where pub-
lic safety is primary, the authority having jurisdiction may be a
federal, state, local, or other regional department or indi-
vidual such as a fire chief; fire marshal; chief of a fire preven-
tion bureau, labor department, or health department; build-
ing official; electrical inspector; or others having statutory
authority. For insurance purposes, an insurance inspection de-
partment, rating bureau, or other insurance company repre-
sentative may be the authority having jurisdiction. In many
circumstances, the property owner or his or her designated
agent assumes the role of the authority having jurisdiction; at
government installations, the commanding officer or depart-
mental official may be the authority having jurisdiction.

A.3.2.4 Listed. The means for identifying listed equipment
may vary for each organization concerned with product evalu-
ation; some organizations do not recognize equipment as
listed unless it is also labeled. The authority having jurisdic-
tion should utilize the system employed by the listing organi-
zation to identify a listed product.

A.3.3.2 Enclosure. An enclosure is not considered to be a
structure or a room.

A.3.3.3.2 Engines for Emergency Use. These engines operate
to support critical operations such as the following:

(1) Support of building evacuation

(2) Fire suppression

(3) Communications for fire, police, or medical services
(4) Support of the protection of life

A.3.3.3.4 Reciprocating Engines. Engines considered recipro-
cating engines for the purpose of this standard include the
following:

(1) Internal combustion engines
(2) External combustion engines
(3) Rotary engines

(4) Free piston engines

A.3.3.7 Horsepower Rating (Combustion Gas Turbines). See
ANSI B133.6, Procurement Standard for Gas Turbine Ratings and
Performance.

A.3.3.8 Horsepower Rating (Reciprocating Engines). See
SAE J1349, Engine Power Test Code, Spark Ignition and Compres-

sion Ignition.

A.3.3.11.2 Fuel Tank. This definition includes tanks located
in the following places:

(1) Indoors

(2) Outdoors

(3) Aboveground

(4) Underground

(5) Mounted on or below the engine or engine assembly

A.3.3.12.1 Automatic Safety Shutoff Valve (ASSV). A valve
that meets the requirements of ANSI Z21.21, Automatic Valves
Jor Gas Appliances, or a valve that is specified by the engine or
turbine manufacturer for this particular application will meet
this definition.

A.3.3.12.4 Equipment Isolation Valve. The equipment isola-
tion valve should be located as near the prime mover as prac-
tical to minimize the length of the gas train. See Figure A.5.2
for an example of a typical piping arrangement of a gas train.

y
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A.4.1.1.2 Requirements for air vary with any of the following
factors:

(1) The types and sizes of engines

(2) The driven equipment

(3) Other air-consuming equipment in the room
(4) The nature of the engine room

A.4.1.1.3 Proper storage entails separating combustible ma-
terials from ignition sources. For example, instruction manu-
als and log sheets should be stored on or in a metal desk or
bookshelf detached from the engine, and maintenance mate-
rials, such as rags, should be stored in metal containers.

A.4.1.2.1 NFPA 37 does not require engines to be installed in
enclosed spaces or engine rooms. There are applications
where there is no fire protection need to enclose the engine in
a room. For example, a gas engine-driven air compressor that
might be on a large manufacturing floor need not be enclosed
in a separate room. Likewise, there is no fire protection need
to enclose an engine-driven generator in a parking garage. If
an engine is enclosed within a room, 4.1.2.1 establishes re-
quirements for the enclosure.

A.4.1.2.1.3 Ventilation can be natural, mechanical, or both.
Explosion venting for a fuel explosion should be considered
for large engine installations.

A.4.1.2.1.5 Openings in the engine room should be in the
outside walls.

A4.1.2.2.1 For information regarding noncombustible and
fireresistive building construction, refer to NFPA 220, Standard
on Types of Building Construction. The question of whether a
factory-built generator enclosure is treated as a building, with
respect to additional separation and protection requirements,
depends on local zoning and building code requirements.

A4.1.2.2.3 Explosion venting for a fuel explosion should be
considered for large engine installations. In some installations
where it might not be practical for the normal constantly op-
erating ventilation to prevent the accumulation of flammable
vapors or gases from leakage, a hazardous vapor detection sys-
tem can be installed. The system is often set up to detect the
hazardous vapors at two concentration levels (percentage of
the lower explosive limit, LEL).

If the first (lower) level is reached, the ventilation volume is
increased by use of a purge fan to remove the vapors. If the
second (higher) level is reached, the operation is shut down
and the enclosure inverted as the ventilation is stopped. The
inverting is normally done quickly and maintained until the
leak is stopped, after which the entire hazard volume is purged
while operations are resumed.

A.4.1.3.1(2) Two means of demonstrating compliance are by
means of full-scale fire tests or by calculation procedures, such
as those given in NFPA 555, Guide on Methods for Fvaluating
Potential for Room Flashover.

A.4.1.3.3 Examples of means of satisfying this requirement
can include, but are not limited to, concrete pavers commonly
used as ballast on loose-laid membrane roofs or sheet metal
over noncombustible insulation.

A.4.1.4(2) Compliance can be demonstrated by full-scale fire
tests or by calculation procedures, such as those given in
NFPA 555, Guide on Methods for Evaluating Potential for Room
Flashover.
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The calculating procedure in Chapter 10 of NFPA 555 is
similar to the Radiant Ignition of a Near Fuel algorithm in
NIST’s FPETOOL for calculation ignition from a nearby fire.
Itis a sound, engineering-based method of predicting the risk
of ignition from a fire.

The values in 4.1.4 and the reference to the NFPA 555 cal-
culation method are the result of the calculations presented to
the committee in 1996. The calculations treated an engine fire
as a vertical cylinder. The values in 4.1.4 changed somewhat in
the 1998 edition of NFPA 37, based on those calculations.
They are reasonably consistent with the requirements of the
BOCA building code, which was in effect at the time. The com-
mittee wanted to include a performance alternative in
NFPA 37. The reference in this annex section to the NFPA 555
method provides guidance on how to evaluate proposed alter-
natives.

A.4.3 Hazardous vapor detection can be appropriate where
vapor leaks might be expected. This type of detector can iden-
tify the need for engine fuel system shutdown and possible
inerting of the engine enclosure via a fire suppression system
discharge.

A.4.4.2 See NFPA 68, Standard on Explosion Protection by Defla-
gration Venting.

A.4.5.3.4 Engines for emergency use are intended to support
critical operations in the protection of life, property, or both.
To require an engine used in this manner to shut down auto-
matically in the event of a control wire break might defeat this
purpose. Therefore, engines for emergency use are not re-
quired to shut down in case of control wire break, disconnect,
or cutting, but they are not prevented from doing so based on
actual application.

A.4.6 Manufacturer’s instructions are recognized as mini-
mum requirements. Any deviations in installation should be
reviewed with the manufacturer.

A.4.6(5) Design provisions that address other natural hazards
and perils, such as storm surges and floods, should also be
considered.

A.5.1 Gaseous-fueled engines are those engines in which the
fuel supply is delivered to the engine in vapor form, including,
but not limited to, the following:

(1) Natural gas

(2) Compressed natural gas (CNG)

(3) Propane

(4) LP-Gas

(5) Mixed gas

(6) Manufactured gas and syngas

(7) Biogas (e.g., landfill and digester gas) (for biogas applica-
tions, see CSAB149.6, Code for Digester Gas and Landfill Gas
Installations for Piping Malerials and Practices)

Liquefied natural gas (LNG), for the purpose of Chapter 5,
can be considered a gaseous fuel for engines.

Piping systems supplying gaseous fuels should be designed
to minimize piping failure. Several examples of methods for
minimizing piping failure are as follows:

(1) Welded pipe joints should be used where practical.
Threaded couplings and bolted flanges should be as-
sembled in accordance with the manufacturer’s require-
ments.

(2) If rigid metal piping is used, it should be designed to de-
flect with the engine in any direction. Properly designed
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flexible connectors are an alternative in high-vibration ar-
eas, such as between rigid pipe supply lines and manifolds
or other points of connection to the engine.

(3) Rigid piping connected directly to the engine should be
supported so that failures will not occur due to the natural
frequency of the piping coinciding with the rotational
speed of the engine. Care should be taken in the design of
pipe supports to avoid vibrations.

For guidance on the evacuation/purging, charging, and
commissioning of the combustible gas supply in the piping
upstream of the equipment isolation valve, refer to NFPA 56,
Standard for Fire and Explosion Prevention During Cleaning and
Purging of Flammable Gas Piping Systems.

A.5.1.2 Plastic pipe is not permitted by 5.1.2 because of the
risk of damage from heat, physical contact, and vibration
(many plastic pipe products are relatively brittle).

A.5.2 The requirements in this section state the minimum
requirements for compliance with this standard. These con-
trols and valves are required as part of the prime mover instal-
lation and are to be dedicated solely to the single individual
prime mover. These components of the gas train might or
might not be supplied by the manufacturer of the prime
mover. Authorities having jurisdiction and manufacturer’s
data sheets for gas train components might have additional
requirements. Prior editions of this standard required an au-
tomatic control valve, which is an operating component to
control the engine under load and not a safety device. There-
fore, the requirement for an automatic control valve is no
longer within the scope of NFPA 37.

For calculations, the fuel input rating is to be based on the
higher heating value (HHV), also called total heating value,
which is the number of British thermal units produced by the
combustion, at constant pressure, of 1 ft* (0.028 m®) of gas
when the products of combustion are cooled to the initial tem-
perature of the gas and air, when the water vapor formed dur-
ing combustion is condensed, and when all necessary correc-
tions have been applied.

The following paragraphs describe the basis for the re-
quirements in this standard that are applicable to each com-
ponent of the gas train:

(1) The equipment isolation valve is installed to allow the gas
supply to a single prime mover to be shut off without af-
fecting other equipment. This valve could be used in an
emergency, but the primary application is the isolation of
the prime mover for maintenance of the prime mover
and/or the gas train without a danger of a gas leak.

(2) The regulator provides steady gas pressure to the engine
for stable operation. With its own regulator, the prime

mover will be less affected by pressure spikes or dips
caused by the operation of other loads in the plant or on
the same gas supply system.

(3) The automatic safety shutoff valves (ASSVs) ensure the
automatic shutoff of the fuel supply to the prime mover in
the event the prime mover stops for any reason or there is
a serious fuel or control problem.

(4) The manual leak test valve is for periodic testing of the ASSV.
An ASSV requires periodic testing (proofing) to verify com-
plete blockage of the gas flow. The ASSV manual leak test
valve must be installed downstream of but prior to any other
device that can block the flow of gas. Some manufacturers
build in proofing provisions for this valve as part of the ASSV;
itis permissible to use this provision for the manual leak test
valve if it is located on the downstream side of the ASSV. A
manual leak test valve can consist of a shutoff valve, suitable
for the specific fuel, that is capped or plugged when not
being used to conduct a leak test.

(5) The low-pressure switch shuts down the engine if the gas
pressure to the engine falls below the level where the en-
gine can operate properly, thereby reducing the risk of
unburned gas discharge through the exhaust. Either a
manual or automatic resettable switch is acceptable.

(6) The high-pressure switch (with manual reset) protects
against high pressure in the gas supply. A high-pressure con-
dition is usually caused by failure of a component, such as a
regulator. Manual reset is required so that the failed compo-
nent can be identified and replaced before other compo-
nents, such as diaphragms for sensing and control, are dam-
aged by a repeat high-pressure condition.

Figure A.5.2 illustrates the typical arrangement of compo-
nents of a gas train.

A.5.2.1(5) The limit control required by this item can take the
form of a dedicated switch, sensor, or other device that converts
pressure into an analog or digital signal for action by a program-
mable logic controller (PLC) or active control system.

A.5.2.1(6) The limit control required by this item can take
the form of a dedicated switch, sensor or other device that
converts pressure into an analog or digital signal for action by
a PLC or active control system.

A.5.2.1(10) An example of an additional component might be
an overpressure protection device that protects downstream
components if the supply pressure exceeds the pressure rating of
any such downstream component. Examples of such overpres-
sure protection devices would be any of the following:

(1) A second regulator in series with the supply pressure
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(2) A monitoring regulator installed in series with an operat-
ing regulator

(8) Afull-capacity pressure relief valve

(4) An overpressure cutoff device, such as a slam-shut valve or
a high-pressure switch in combination with an adequately
rated shutoff valve

A.5.3.1.2 Afulllock-up regulator is a specially designed regu-
lator that can shut off tight, thus stopping the flow of gas en-
tirely if the load goes to zero and preventing the downstream
pressure from rising more than 51 mm (2 in.) Hg above the
set point.

A.5.4.1 Manual shutoff valves provide positive shutoff of fuel
to the prime mover at any point in the gas train selected by the
manufacturer. Manual shutoff valves should be quick acting
and plainly marked to show open and closed positions. Ball or
butterfly valves are typically found in this application.

A.5.4.1.3 At least one of the manual shutoff valves should be
located in a remote location outside the fire hazard area of the
prime mover for emergency shutdown purposes.

A.5.4.2 Equipmentisolation valves are placed near the prime
mover as a preventative measure. Such a valve is to be used
whenever maintenance is to be performed on the prime
mover and/or associated gas train, in cases where there is a
suspected leak in the gas train and fuel needs to be immedi-
ately shut off, and whenever lockout/tagout is required for
safe operation. This valve should shut down fuel supply to only
the one prime mover, isolating it from the gas supply and al-
lowing other appliances to continue operating. If located out-
side the prime mover fire hazard area, this valve can also pro-
vide the emergency shutdown capability required in 5.4.1.3.

A.5.4.3 ASSVs are quick-acting valves that shut off fuel when
the prime mover stops or when the prime mover needs to be
automatically stopped based on some other criteria such as an
activated fire alarm or sprinkler system alarm.

A.5.4.3.1 Itis permissible, butless desirable, to replace one of
the ASSVs with one of the following valves if it will automati-
cally shut off the flow of fuel within 1 second of the engine
stopping:

(1) Carburetion valve. The carburetion valve is often referred to as
the mixer or air/gas valve. The carburetion valve controls
the air—fuel mixture by metering the fuel inlet based on the
velocity of the air coming into the valve. If there is no air
flow, the carburetion valve shuts off the fuel.

(2) Zero governor-type regulating valve. Also referred to as a
“zero pressure regulator” or “zero governor.” In the case
of a venturi mixer, a zero governor—type regulating valve
is used. When used as a shutoff valve, it must be adjusted
to provide zero fuel flow in the standby condition. Prime
mover vacuum draws against a diaphragm, which opens
the spring-loaded fuel inlet valve, causing fuel to flow.

(8) Auxiliary valve. This category would include any other
types of valves that suit the purpose of providing positive
fuel shutoff within 1 second of the prime mover stopping.

A.5.4.3.2 Paragraph 5.4.3.1 allows the use of a carburetion
valve or zero governor—type regulating valve if the device auto-
matically shuts off the flow of gas. If one of those is used, there
is no need to install a manual leak test valve since the engine
side is vented to atmosphere.

A.5.4.4.3 Itis permissible, butless desirable, to replace one of
the ASSVs with a control valve, provided the valve can auto-
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matically shut off the flow of fuel within the time limits speci-
fied in 5.4.4.1. The manufacturer’s decision to use a control
valve as an ASSV should be a function of trapped gas volume
downstream of the last ASSV. Where large volumes of trapped
gas exist, engine shutdown time is increased and the potential
for increased equipment damage from an extended shutdown
time becomes a primary factor in deciding between a dedi-
cated ASSV and a substitute ASSV control valve.

A.5.4.4.4 The ventvalve is used to depressurize the gas trapped
between two ASSVs and thereby minimize the risk from any leaks
that might occur in the gas train. Consequently, the valve should
be sized to depressurize the trapped volume quickly.

A.5.4.4.5 Gas turbines are typically installed in a dedicated
enclosure that provides acoustic isolation from the rest of the
plant and incorporates high volume forced ventilation to
manage the very high heat rates from the turbine casings
[some portions of which can exceed 540°C (1000°F)]. Addi-
tionally, facilities that have multiple turbines can include a
large building to provide weather protection for the equip-
ment and personnel. The ability to isolate the fuel supply ex-
ternal to these enclosed spaces mitigates potentially cata-
strophic flammable atmospheres within the enclosed spaces.

A.6.1 Liquid-fueled engines are those where fuel is delivered
to the engine in liquid form. This chapter does not apply to
propane stored as a liquid and utilized as a vapor. (See 4.1.1.4
and Chapler 5.)

A.6.2 Examples of Class I fuels are gasoline, gasohol, and
alcohol.

A.6.2.2 Installation requirements in NFPA 30, Flammable and
Combustible Liquids Code, that are applicable to NFPA 37 in-
clude minimum distance from adjoining property lines, spac-
ing, dikes, foundations, supports, depth and cover, anchor-
age, normal and emergency vents, and testing.

A.6.3 Examples of liquid fuels other than Class I fuels are
diesel fuel, fuel oils, jet fuel, and kerosene.

A.6.3.2.2 In regard to the exception to 6.3.2.2, fire codes
have the following two principal objectives: to prevent fire
and, when fire does occur, to limit the spread of smoke and
fire in order to limit damage to life and property. One com-
monly accepted fire protection goal is to extinguish or control
the fire before it reaches flashover or full room involvement.
In other words, the philosophy is that the worst case should be
to sacrifice the room or compartment where the fire occurs in
order to protect the rest of the structure.

The provisions of this paragraph do not address the likeli-
hood of a fire. Rather, they address limiting the spread of fire in
order to limit damage in the event of a fire. There are many
sound fire protection engineering methods and techniques to
evaluate equivalent protection. Some are computer-based and
require many inputs, while others offer a method of understand-
ing, evaluating, presenting, and comparing risks graphically.

A.6.3.2.3 The information in A.6.3.2.2 also applies to the ex-
ception to 6.3.2.3.

A.6.3.5 Aboveground storage tanks designed and con-
structed in accordance with UL 2080, Fire Resistant Tanks for
Flammable and Combustible Liquids, or UL 2085, Protected Above-
ground Tanks for Flammable and Combustible Liquids, are not con-
sidered by NFPA 37 to be equivalent to the rooms described in
6.3.5 and 6.3.6.
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The reason tanks listed to UL 2080 and UL 2085 are not
equivalent to the rooms described in 6.3.5 and 6.3.6 is that the
UL listings and the construction of these tanks are directed at
protecting the tank from exposure to an external fire. The
enclosure requirements in 6.3.5 and 6.3.6 are designed to pro-
tect the building from a fire in the fuel tank room.

A.6.3.5.4 See NFPA 30, Flammable and Combustible Liquids Code,
section on ventilation.

A.6.3.6 Aboveground storage tanks designed and con-
structed in accordance with UL 2080, Fire Resistant Tanks for
Flammable and Combustible Liquids, or UL 2085, Protected Above-
ground Tanks for Flammable and Combustible Liquids, are not con-
sidered by NFPA 37 to be equivalent to the rooms described in
6.3.5 and 6.3.6.

The reason tanks listed to UL 2080 and UL 2085 are not
equivalent to the rooms described in 6.3.5 and 6.3.6 is that the
UL listings and the construction of these tanks are directed at
protecting the tank from exposure to an external fire. The
enclosure requirements in 6.3.5 and 6.3.6 are designed to pro-
tect the building from a fire in the fuel tank room.

A.6.3.6.5 See NFPA 30, Flammable and Combustible Liquids Code,
section on ventilation.

A.6.5.7 Where crude or residual oils are utilized as engine
fuel, it is sometimes necessary to heat the fuel above the flash-
point of certain light fractions within the fuel for satisfactory
handling and injection into the engine. This condition neces-
sitates special storage, purifying, and heating systems.

A.6.8.1 Piping systems supplying liquid fuels should be de-
signed to minimize piping failure. Several examples of meth-
ods for minimizing piping failure are as follows:

(1) Welded pipe joints should be used where practical.
Threaded couplings and bolted flanges should be as-
sembled in accordance with the manufacturer’s re-
quirements.

(2) If rigid metal piping is used, it should be designed to de-
flect with the engine in any direction. Properly designed
flexible connectors are an alternative in high-vibration ar-
eas, such as between rigid pipe supply lines and manifolds
or other points of engine interface.

(3) Rigid piping connected directly to the engine should be
supported so that failures will not occur due to the natural
frequency of the piping coinciding with the rotational
speed of the engine. Care should be taken in the design of
pipe supports to avoid vibrations.

A.6.8.2.1 Flexible connectors can fail under fire exposure. This
factor should be considered in the design of piping systems.

A.6.8.3 There are several ways to meet the requirements of
this section. Shutoff mechanisms can be either manual or au-
tomatic.

Manual valves located away from the engine or outside of
the engine room can be used as emergency shutoff devices.
Solenoid valves interlocked with other controls can also be
used to shut off fuel supplies.

In the event of a fire, automatic valves utilizing fusible links
have been used to shut off fuel supplies. The fusible element
might be in the valve handwheel or attached to a flexible wire
and spring of a lever-operated valve. These valves are normally
closed. They are held open when the fusible element is intact.

An oil safety valve or antisiphon valve could be utilized to
shut off the fuel supplies where the possibility of continued,

undesirable flow of fuel by gravity or siphoning exists due to a
pipe break. An oil safety valve requires a vacuum on its outlet
to open and permit oil flow, thereby automatically stopping
flow in the event of a pipe break. An oil safety valve will also
stop oil flow in the event of a gasket leak on a basket-type oil
filter or strainer that prevents the oil pump on the engine
from pulling a vacuum.

A.7.3 Piping systems supplying lubricating or hydraulic oil
should be designed to minimize piping failure. Several examples
of methods for minimizing piping failure are as follows:

(1) Welded pipe joints should be used where practical.
Threaded couplings and bolted flanges should be as-
sembled in accordance with the manufacturer’s require-
ments.

(2) Where practical, lubricating oil lines should use guard
pipe construction, with the pressurized supply line lo-
cated inside the return line.

(3) Ifrigid metal piping is used, it should be designed to deflect
with the engine in any direction. Properly designed flexible
connectors are an alternative in high-vibration areas.

(4) Rigid piping connected directly to the engine should be
supported so that failures will not occur due to the natural
frequency of the piping coinciding with the rotational
speed of the engine.

A.8.1.1 The exhaust gas flow, engine manufacturer’s recom-
mendations, and user requirements should also be considered
in the design and construction of engine exhaust systems.

A.8.1.2 The “service” of an exhaust system includes any of the
following:

(1) Exposure to heat (short-term and sustained high-
temperature)

(2) Corrosive atmospheres (internal or external)

(3) Internal pressure (including possible explosion of un-
burned fuel)

(4) External forces (such as wind, weight of snow, dust or dirt
accumulation, or seismic event)

A.8.1.4 Normally, this provision is met by the built-in strength
of the system. However, it can also be accomplished by use of
devices such as relief valves, rupture discs, or their equivalent.

A.8.1.5 Low points are needed to provide a means of drain-
ing liquids that can accumulate in the exhaust system, includ-
ing condensate, rainwater, or melted snow.

A.8.2.3.1 Exhaust systems should not terminate under struc-
tures (including loading platforms) or where exhaust gas en-
trainment into ventilation intakes might occur.

A.8.2.5.1 Calculations for exhausting engines and other ap-
pliances into the same flue can be complex and should only be
performed by qualified persons. Factors that affect calcula-
tions include the uniqueness of the installation, the number
of devices venting into the flue, the exhaust gas flow and tem-
perature, and the size and height of the flue.

A.8.2.5.2 See A.8.2.5.1.

A.8.4 Exhaust systems with temperatures in this range might
require special consideration as to the following:

(1) Choice of materials

(2) Provision for thermal expansion

(3) Clearances from combustible materials
(4) Other design details

(3]
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A.9.2.1 In many installations, it is advisable to have a lower
alarm point for parameters such as engine overspeed, high
jacket water temperature or high cylinder temperature, low oil
level or pressure, and high oil temperature to alert operators
of deteriorating operating conditions prior to the automatic
shutdown of the engine.

A.9.2.2 Hazardous locations might contain flammable or
combustible vapors that could be of sufficient concentration
to cause the engine to continue to run if the vapors are drawn
into the engine through its intake.

A.9.3.1 In many installations it is advisable to have a lower alarm
point for parameters such as engine overspeed, engine vibration,
low lubricating oil pressure, and high exhaust temperatures to
alert operators of deteriorating operating conditions prior to the
automatic shutdown of the engine. See ANSI B133.4, Gas Turbine
Control and Protection Systems.

One method of shutting down a combustion gas turbine is
by means of an emergency stop button provided at a remote
location, in addition to the normal remote stop button. The
purpose of the emergency stop button is to shut off the fuel
supply and electrical power to the unit, leaving only essential
lubricating oil and fire suppression services operational. The
emergency stop button is usually colored red and conspicu-
ously identified.

An emergency stop might differ from a normal remote stop
by avoiding some shutdown sequences, such as a cool-down
period.

A.9.3.2 While 9.3.1 provides a list of devices required to shut
down the engine in case of an emergency, 9.3.2 provides a list
of control features needed to ensure the safety of the engine.

A.10.2 Emergency instructions should be established for all op-
erations involved with engines. At a minimum, a written fire
emergency plan should be developed that includes the following:

(1) Response to the fire alarms and fire system supervisory
alarms

(2) Notification of personnel identified in the plan

(8) Evacuation of employees not directly involved in fire-
fighting activities for the fire area

(4) Coordination with security forces or other designated
personnel to admit public fire department

(5) Fire extinguishment activities

(6) Periodic drills to verify viability of the plan

(7) Control room operators’ activities during fire emergencies

A.10.2.1 Procedures for the operation of the engine during
abnormal operating conditions should be developed also.

A.10.3 Training for operating and maintenance procedures
will vary by system type, size, and complexity. The manufactur-
er’s recommendations for training will prevail as a minimum
requirement, as amended by the owner or the authority hav-
ing jurisdiction.

Training can range from reading and understanding an in-
struction manual for very small systems to undergoing formalized
classroom and hands-on training for larger systems. Of particular
importance is training on emergency shutdown procedures. Op-
erating personnel should be knowledgeable of and capable of
operation of all emergency shutdown procedures.

A.11.1 The fire risk evaluation should include, but not be
limited to, the following:

(1) Characteristics of the engine
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(2) Layout of the engine installation, including engine auxil-
iary equipment

(3) Adjacent exposures, including structures, operations, and
other engine installations

The fire risk evaluation should also consider operating re-
quirements, such as whether the engine installation is for
emergency use.

The fire risk evaluation should result in a list of recom-
mended fire protection features, separation or control of
common and special hazards, and the detection and suppres-
sion of fires. The fire risk evaluation should at least consider
the following:

(1) Life safety requirements

(2) The type and quantity of combustible materials in-
volved, including engine fuel, lubricating oil, and in-
sulating materials

(3) Potential ignition sources, including electrical compo-
nents and hot metal surfaces

(4) Oxygen and ventilation sources

(5) The location of the engine

(6) Operational considerations, including expected maxi-
mum and minimum ambient conditions

(7) The method of fuel transfer

(8) The importance of the engine to operations

(9) Response time and capabilities of the local fire depart-
ment or fire brigade

(10) Fire experience

A.11.2.1 Where portable extinguishers are provided, person-
nel involved in the installation and operation of engines
should be trained in their use.

A.11.3.1 For each enclosure requiring fire protection, fire
detectors are intended to provide timely detection of a fire
and might allow early intervention that can limit damage. Se-
lection of the type of fire detector to be used should be based
on the application and engine equipment arrangement. For
example, the use of smoke detection might be a problem due
to false actuations caused by exhaust gases during engine op-
eration. If heat-activated fire detectors are used, temperature
ratings should be based on the maximum ambient tempera-
tures of the enclosure that can be expected under normal
operating conditions, so that fire detectors do not actuate due
solely to the heat produced when the engine is operating.
Typically, detectors are selected to actuate at about 38°C
(55°F) above the maximum ambient temperature.

For more rapid detection of fires, the use of flame detec-
tors can be considered for early warning, engine shutdown, or
fire suppression system activation. The installation of these
detectors should be evenly distributed across the hazard to
allow for proper detection throughout the enclosure.

In all installations, the detectors should be strategically po-
sitioned near specific hazards but away from high-ventilation
flow paths that could disperse heat and delay detection of a
fire and away from heat-producing devices, such as heaters,
that could unnecessarily set off detectors. The detectors
should be mounted firmly to rigid structures and in areas
where minimum vibration is present.

Where a fire suppression system is also being used and in-
advertent actuation of the suppression system is a concern,
consideration should be given to cross-zoning the detectors
such that at least two detectors that are installed in different
detection zones have to trip in order for the suppression sys-
tem to activate.
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In addition to the detectors, the installation of the other
components of the fire detection and alarm system also need
to addressed. Visual and audible notification devices should
be located where they will be easily seen and heard. Depend-
ing on the installation, this might be both inside and outside
of the engine enclosure.

Hazardous vapor detection can be appropriate where vapor
leaks might be expected. This type of detector can identify the
need for engine fuel system shutdown and possible inerting of
the engine enclosure via a fire suppression system discharge.

Components that should be considered when installing a
fire detection and alarm system, especially when used in con-
junction with a fire suppression system, should include at least
the following:

(1) Fire alarm strobe and horns positioned in highly visible
and audible areas of the engine enclosure on the inside
and outside of the enclosure, where applicable

(2) Warning signs positioned on enclosure access doors
where a fire suppression system has been installed

(3) Manual discharge stations positioned near enclosure access
doors where a fire suppression system has been installed

(4) Manual lockout stations for engine maintenance pur-
poses positioned near enclosure access doors where a fire
suppression system has been installed

(5) Where required for the fire suppressant being used, pre-
discharge timers, located in the fire control panel, that
allow a time delay of at least 30 seconds between fire
alarm strobe and horn annunciation and fire suppression
system discharge

A.11.4.1.1 Upon installation, all fire suppression systems, in-
cluding any associated fire detection and alarm system, should
be fully tested in accordance with the applicable NFPA stan-
dards. Applicable NFPA standards might require a full dis-
charge or concentration test to ensure the fire suppression
system operates properly or might allow for some other
means, such as a room pressurization test, to prove the capa-
bilities of the system.

A.11.4.2.1 The following factors should be considered in de-
termining whether to provide an automatic fuel shutdown
valve that stops the flow of fuel when the engine enclosure fire
suppression system activates:

(1) Whether the engine is running.

(2) Whether the engine is constantly attended.

(3) If more than one source of emergency power is available,
whether it is possible to shut down one source without
adversely affecting the supply of emergency power. In this
case, the automatic valve should be provided.

(4) Ifmore than one source of emergency power is available, the
likelihood that a fire involving one source will spread to the
other sources. If the fire is likely to spread to other sources or
exposures, an automatic stop valve should be provided.

(b) If the engine is for emergency use, whether the following
could cause accidental operation of the fire suppression sys-
tem. If the fire detection system is tied to the fire suppression
system, shutdown of the emergency use engine could occur
at a time when shutdown would be unacceptable. Provisions
should be considered to prevent the following:

(a) Accidental activation of the fire detection system.

(b) Prolonged operation of the engine during a power
outage, which can produce extreme temperatures or
conditions not found during system commissioning,
testing, and inspection. For example, heat detectors

might activate if placed too close to exhaust mani-
folds, smoke detectors might activate after animal
nests are built touching exhaust piping, and optical
flame detectors might detect lightning or other phe-
nomenon not present during system commissioning.

(c) Electrical voltage irregularities or transients in the
outside power supply system, which might necessitate
emergency power and might cause unpredictable op-
eration of the fire detection system.

(6) Even though an engine is for emergency use and it might
be desirable to maintain emergency power during a fire,
whether it might not be possible to keep the engine run-
ning even if the fuel line is not closed because of one or
more of the following:

(a) Gaseous fire suppression systems that require the clo-
sure of all vents, doors, and dampers, the closure of
which can prevent the engine from receiving radiator
cooling air, combustion air, or both, and subse-
quently can cause the engine to stop running or be-
come damaged

(b) Fires involving motor fuel that can generally cause
high temperatures in the engine enclosure that are
likely to damage or destroy electrical distribution ca-
bling intended to distribute emergency power

(c) Firesinvolving motor fuel that are likely to damage or
destroy the fuel line, preventing the engine from hav-
ing an adequate supply of fuel and resulting in loss of
emergency power

(7) Whether the location of the engine can affect the risk of
spread of fire or smoke to, or within, the rest of the build-
ing. An engine on a roof would present a different hazard
from an engine in a basement. The need for automatic
fuel shutoff is greater in an installation that poses an in-
creased risk to the building or its contents.

(8) Whether a fire during routine testing can cause damage
that will take months to repair. Most operation of engines
for emergency use occurs during routine testing, when
normal power is also available. During such repair time,
emergency power might not be available to some or all of
the critical equipment or facilities. Even if an automatic
fuel stop valve is determined to present an unacceptable
risk to an emergency-use engine, arrangements should be
considered that would provide automatic fuel shutdown
in the event of a fire during routine testing.

A.11.4.2.1.1 The option for emergency and constantly at-
tended engines is whether to have the fire suppression system
close the automatic valve, not whether to install the valve. The
automatic valve is required to meet other requirements of this
standard, regardless of whether the fire suppression system
closes it.

A.11.4.2.3 After the fire suppression system has extinguished
the fire, the suppression agent and potentially toxic products
of combustion should be removed from the engine enclosure
and the atmosphere sampled before personnel without air-
breathing apparatus enter for inspection or repairs. Removal
is usually accomplished by dilution ventilation, using a combi-
nation of exhaust and make-up air. Removal can be accom-
plished by using either normal or mechanical ventilation.

Normal ventilation is natural movement of air through the
enclosure or room by opening doors or windows. In instances
where rooms or enclosures are inside larger structures, care
should be taken to avoid introducing contaminants into other
building areas.

(3]
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Mechanical ventilation systems can consist of the normal
ventilation system for the room or enclosure or a dedicated
purge system. Exhaust air should discharge outside the struc-
ture, away from operable windows and outside air intakes.

In locating the exhaust air discharge, consideration should
be given to both the engine enclosure and nearby structures.
Chapter 15, “Airflow Around Buildings,” of the ASHRAE 1997
Handbook — Fundamentals can be consulted for guidelines on
exhaust air stack height and distance from other structures, as
well as air intakes needed to provide adequate dilution and to
avoid detrimental effects of downdrafts.

Make-up air and exhaust openings in the enclosure should
be sized and located to minimize short-circuiting. Short-
circuiting occurs when make-up air flows directly from the
inlet to the outlet without adequately sweeping through the
enclosure. For suppression agents heavier than air, make-up
air should enter high and exhaust should leave low. For sup-
pression agents lighter than air, make-up air should enter low
and exhaust should leave high. In either case, inlets and out-
lets should ideally be on opposite sides of the enclosure.

Make-up air openings in the enclosure should be sized for
relatively low velocities. With sufficiently low velocity, the in-
coming make-up air tends toward “plug flow,” pushing con-
taminated air toward the exhaust. High-velocity incoming air
would mix the make-up and contaminated airstreams, reduc-
ing the contaminant concentration of the exhausted air.

Exhaust air openings should likewise be sized for low veloci-
ties. Higher velocities tend to create a funnel effect, leaving dead
zones of contaminated air that is slow to be exhausted.

For guidance on calculating the time required to achieve a
suitable atmosphere within the room or enclosure, refer to
NFPA 92, Standard for Smoke-Control Systems, or the ASHRAE
and SFPE Design of Smoke Management Systems. For guidance in
determining allowable concentrations of contaminant, refer
to material safety data sheets (MSDS) and permissible expo-
sure limits (PEL) from OSHA.

A.11.4.3 Fire suppression system discharge durations should
be held as long as the hazards of hot metal surfaces above the
autoignition temperature and uncontrollable combustible
fluid flow exist (consult manufacturer for applicable engine
cool-down times). Testing has shown this time requirement to
be approximately 20 minutes for many areas, but it can be
substantially longer. It has been shown that the initial dis-
charge will not usually hold for a 20-minute time period in
most engine enclosures, and, under these circumstances, an
added extended discharge is necessary to prevent potential
fire reignition due to smoldering and heat soak. Where design
concentrations still cannot be maintained effectively, an alter-
native system should be provided.

When foam suppression systems are used, full discharge
tests should be completed to determine if the engine will be
submerged. Fencing with a maximum opening of 1300 mm®
(2in.?) or other barriers should be used when openings in the
protected engine enclosure are present.

A.11.4.4 Gaseous agent fire suppression systems can be used
to extinguish engine equipment fires in either of the following
two ways:

(1) Total flooding systems are used where there is a permanent
enclosure around the fire hazard that is adequate to enable
the design concentration to be built up and to be main-
tained for the period of time required to ensure the com-
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plete and permanent extinguishment of a fire for the spe-
cific combustible materials involved. For total flooding
systems, potential leakage sources should be included in the
gaseous agent design quantities, which should include leak-
age through ventilation dampers. Usually ventilation damp-
ers are either gravity actuated (i.e., close when the ventila-
tion fans automatically shut down upon gaseous agent
discharge) or pressure actuated (i.e., close by means of
counterweight and a pressure-operated latch that is acti-
vated by the gaseous agent). Leakage from the interface be-
tween the enclosure walls and the foundation should also be
taken into consideration. For engine enclosures where the
normal temperature of the enclosure exceeds 93°C (200°F)
or is below —18°C (0°F), gaseous agent levels should be ad-
justed as required by the appropriate NFPA standard or the
manufacturer’s instruction manual.

Local application systems are used for the extinguish-
ment of surface fires of combustible gases, liquids, or sol-
ids, where the fire hazard is not enclosed or where the
enclosure does not conform to the requirements for a
total flooding system. For local application systems, it is
imperative that the entire fire hazard be protected. The
hazard area should include all areas that are subject to
spillage, leakage, splashing, condensation, and so forth,
and are of combustible materials that might extend a fire
outside the protected area or lead a fire into the pro-
tected area. This type of hazard could necessitate dikes,
drains, or trenches to contain any combustible material
leakage. When multiple engine equipment fire hazards
are in an area such that they are interexposing, provisions
should be made to ensure that the hazards can be pro-
tected simultaneously, which could involve subdividing
the hazards into sections and providing independent pro-
tection to each section.
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Gaseous agent fire suppression systems should generally be
designed to have the capacity to supply two full discharges to
avoid having to keep the engine shut down until the gaseous
agent reservoir can be replenished, particularly after a minor
fire or accidental discharge. Two full discharges should use
90 percent of the total gaseous agent reservoir capacity as an
optimum design; however, up to 95 percent is acceptable. For
applications where ambient temperatures are above the nor-
mal operating conditions of the gaseous agent reservoir, a
shelter with ventilation openings or an equivalent alternative
should be used. Where ambient temperatures are below the
normal operating conditions of the gaseous agent reservoir,
reservoir heaters (such as immersion heaters) and instrument
line heaters should be used or, where applicable, the reservoir
can be superpressurized with nitrogen to maintain the re-
quired flows and pressures in a low-temperature environment.

Warning signs and safety instructions are required on some
types of gaseous agent systems. The user should refer to the
appropriate NFPA standards for those systems for detailed re-
quirements.

A.11.4.4.1 Where total flooding gaseous systems are used, the
engine enclosure should be arranged for minimum leakage by
automatic shutdown of fans and automatic closing of doors,
ventilation dampers, and other openings. During operation of
an engine, there is a need for substantial amounts of cooling
and ventilation air. This air flow will not stop immediately
upon engine shutdown and should be considered in the extin-
guishing system design.
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A.11.4.4.1.1 Fire suppression system design concentrations
and discharge durations should be held as long as the hazards
of hot metal surfaces above the autoignition temperature and
uncontrollable combustible fluid flow exist. The manufac-
turer should be consulted for applicable engine cool-down
times. Testing has shown this time requirement to be approxi-
mately 20 minutes, but for many heavy-duty industrial engines
or turbines, it can be substantially longer. Conversely, thin-
walled turbines based on aircraft engine designs cool very
quickly, once fuel flow terminates. Just as discharge time might
need to be increased for some heavy-duty designs, it is appro-
priate to reduce the discharge duration for aircraft engine-
based turbines to less than 20 minutes, based on discharge
tests. Information on fire tests that demonstrate the extin-
guishment time for a turbine design should also be consid-
ered in determining the minimum discharge time. It is recom-
mended that the minimum discharge time be no less than
twice the time demonstrated to achieve fire extinguishment
for the suppressant used. It has been shown that the initial
concentration usually will not hold for a 20-minute time pe-
riod in most engine enclosures and under these circum-
stances an extended discharge time is necessary to prevent
potential fire reignition due to smoldering and heat soak.
Where design concentrations still cannot be maintained effec-
tively, an alternative system should be provided.

A.11.4.4.2 Fire suppression system discharge durations
should be held as long as the hazards of hot metal surfaces
above the autoignition temperature and uncontrollable com-
bustible fluid flow exist. The manufacturer should be con-
sulted for applicable engine cool-down times. Testing has
shown this time requirement to be approximately 20 minutes,
but for industrial turbines it can be substantially longer. Con-
versely, thin-walled turbines based on aircraft engine design
cool very quickly, once fuel flow terminates. Just as discharge
time might need to be increased for industrial turbine de-
signs, it is appropriate to reduce the discharge duration for
aircraft engine—-based designs to less than 20 minutes, based
on discharge tests. Information on fire tests that demonstrate
the extinguishment time for a turbine design should also be
considered in determining the minimum discharge time. It is
recommended that the minimum discharge time be no less
than twice the time demonstrated to achieve fire extinguish-
ment for the suppressant used. An extended discharge time is
necessary to prevent potential fire reignition due to smolder-
ing and heat soak.

A.11.4.5.1 Automatic sprinkler systems are considered to be
effective in controlling lubricating oil fires. Sprinkler densities
provided in this standard are based on Extra Hazard, Group 1
occupancy as defined in NFPA 13, Standard for the Installation of
Sprinkler Systems. Automatic sprinkler protection designed as local
protection for the engine in many cases provides better protec-
tion than sprinkler protection installed only at the ceiling level,
particularly in the case of pressurized lubricating oil fires.

Consideration should be given to providing local protec-
tion when the protected engine equipmentis located in a high
bay area. Delayed activation time or lack of water penetration
could delay fire suppression from a ceiling system.

Local protection for engines can be accomplished using
either a wet system or a single interlock pre-action deluge sys-
tem with heat detection. Detectors for actuation of a pre-
action system should be located above the engine and around
the system piping.

For diesel engine installations, the system piping should
loop the engine at the height of the cylinder heads.

Because of the tight radial clearances on combustion gas tur-
bines and the potential for rubbing of rotating parts and in-
creased damage, it is advisable to use great care if using a sprin-
kler or water spray suppression system. Water from a ceiling or
spot protection system could effectively control a fire; however,
gaseous suppression agents could be just as effective without the
potential for equipment damage when the system activates.

A.11.4.7 Water mist fire suppression systems need to be de-
signed specifically for use with the size and configuration of the
specific engine installation or enclosure being protected. Cur-
rently there is no generic design method recognized for water
mist systems. System features such as nozzle spacing, flow rate,
drop size distribution, cone angle, and other characteristics need
to be determined for each manufacturer’s system through full-
scale fire testing to obtain a listing for each specific application
and must be designed, installed, and tested in accordance with
NFPA 750, Standard on Water Mist Fire Protection Systems.
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