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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA • STANDARDS 

NFPA codes, standards, recommended practices . and guides ("NFPA Standards"), of which the document 
contained herein is one, are developed through a consensus standards development process approved by the 
American National Standards Institute. This process brings together volunteers representing varied viewpoints 
and interests to achieve consensus on fire and other safety issues. While the f\1FPA administers the process and 
establishes rules to promote fairness in the development of consensus, it does not independently Lest, evaluate. or 
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards. 

The NFPA disclaims liability for any personal injury, property. or other damages of any nature whatsoever. 
whether special, indirect. consequential or compensatory, directly or indirectly resulting from the publication, use 
of. or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or 
completeness of any information published herein. 

In issuing and making NFPA Standards available. the NFPA is not undertaking to render professional or other 
services for or on behalf of any person or entity. Nor is tl1e NFPA undertaking to perform any duty owed by any 
person or entity to someone else. Anyone using this document should rely on his or her own independent 
judgment or, as appropriate. seek the advice of a competent professional in determining the exercise of 
reasonable care in any given circumstances. 

The NFPA has no power. nor does it undertake. to police or enforce compliance with the contents ofNFPA 
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with 
this document. Any certification or other statement of compliance with the requirements of t his document shall 
not be attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement. 

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDffiON 

Text revisions are shaded. A A before a section number indicates that words within that section were 
deleted and a A to the left of a table or figure number indicates a revision co an existing table or 
figure. When a chapter was heavily revised. the entire chapter is marked throughout with the A 
symbol. Where one or more sections were deleted, a • is placed between the remaining sections. 
Chapters, annexes, sections. figures. and tables that are new are indicated with an N. 

Note that these indicators are a guide. Rearrangement of secrions may not be captured in the 
markup, but users can view complete revision details in the First and Second Draft Reports located in 
the archived revision information section of each code at www.nfpa.org/docinfo. Any subsequent 
changes from the NFPA Technical Meeting. Tentative lnlerim Amendments, and Errata are also 
located there. 

REMINDER: UPDATING OF NFPA STANDARDS 

Users ofNFPA codes, standards. recommended practices, and guides ("NFPA Standards") should be 
aware that these documents may be superseded at any time by the issuance of a new editi.on. may be 
amended with the issuance of Tentative Interim Amendments (TIAs). or be corrected by Errata. It is 
intended that through regular revisions and amendments, participants in the NFPA standards 
development process consider the then-current and available information on incidents, materials, 
technologies, innovations. and methods as these develop over time and that NFPA Standards reflect 
this consideration. Therefore, any previous edition of this document no longer represents the current 
NFPA Standard on the subject matter addressed. NFPA encourages rhe use of the mosr current edition 
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to cake advantage of current 
experience and understanding. An official NFPA Standard at any point in time consists of the current 
edilion of the document, including any issued TIA-; and Errata then in effect. 

To determine whether an NFPA Standard has been amended through the issuance ofTIAs or 
corrected by Errata. visit the "Codes & Standards" section at www.nfpa.org. 
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA • STANDARDS 

Updating of NFPA Standards 

sers of NFPA codes, standards. recommended practices. and guides (" FPA Standards") should be aMire that these 
documents may be superseded at any time by the issuance of a new edition, may be amended wi1.h 1.he issuance of Tentative 
Interim Amendments (TIAs). or be corrected by Errata. It is intended that through regular revisions and amendments. 
participants in the NFPA standards developmem process consider 1.he then-current and available informaLion on incidents. 
materials, technologies. innovations. and methods as these develop over time and that NFPA Standards reflect this 
consideration. Therefore. any previous edition of this document no longer represents the current NFPA Standard on the 
subject matter addressed. NFPA encourages the use of the most current edition of ,rny NFPA Standard Las it may be amended 
by TIA(s) or Errata] to take advantage of current experience and understanding. An official NFPA Standard at any point in 
lime consists of the current edit.ion of the documenl, including any issued T lAs and Errata then in (:'[feel. 

To determine whether an NFPA Sw1dard has been runended through the issuance ofTlA'i or corrected by Errata, visit the 
"Codes & Standards'' section at www.nfpa.org. 

Interpretations of NFPA Standards 

A staLCment, written or oral, 1.ha1. is not processed in accordance wi1.h Section 6 of the Regulations Governing I.he 
Development of NFPA Standards shall not be considered the official position of NFPA or any of it5 Committees and shall not 
be considered to be, nor be relied upon as. a Formal Imerpretation. 

Patents 

The NFPA does not r.ake any position with respect to the validity of any patent rights referenced in, related to, or asserted in 
connection with an NFPA Slandard. The users of NFPA Standards bear 1.he sole responsibility for delermining the validi1.y of 
any such patent rights. as well as the risk of infringement of surh rights, and the NFPA disclaims liability for the infringemen1 
of any patent resulting from 1.he use of or reliance on NFPA Standards. 

NFPA adheres to the policy of the American National Standards Institute (ANSI) reg-arding the inclusion of patents in 
American National Standards ("I.he Al'\/Sl Patent Policy"), ,md hereby gives the following notice pursuant to that policy: 

NOTICE: The user's attent.ion is called to the possibility that compliance \virh an NFPA Standard may require use of an 
invention covered by patent rights. NFPA takes no position as to the validity of any such pa1ent ,ights or as to whether such 
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If. in connection with the ANSI Patent 
Policy, a patent holder has filed a statemenL of willingness to grant licenses under Lhese rights on reasonable and 
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, copies of such filed statements can be 
obtained, on request, from NFPA. For further information. contact the rFPA a1. the address listed below. 

Law and Regulations 

sers ofNFPA Standards should consult applicable federal, state, and local laws and regulations. NFPJ\ does not, by the 
publication of its codes, standards, recommended practices, and guides. intend to urge action t11at is not in compliance with 
applicable laws, and these documents may not be construed as doing so. 

Copyrights 

NFPA Standards arc copyrighted. They are made available for a wide variety of borh public and private uses. These include 
bot11 use, by reference. in laws and regulations. and use in private self-regulation, standardization, and the promotion of safe 
practices and methods. By making these documents available for use and adoption by public authorities and private users, the 
NFPA does not waive any rights in copyrighl to these documents. 

se of r--.TFPA Standards for regulatory purposes should be accomplished through adopt.ion by referrnce. The term 
"adoption by reference" means the citing of title, edition, and publishing information only. Any deletions, additions. and 
changes desired by the adopting aulhority should be noted separately in the adopting inslrumenL. In order to assist NFPA in 
followiHg the uses made of its documents. adopting authorities are requested to notify the NFPA (Attention: Secretary. 
Standards Council) in 11�-iting of such uSt::. For technical assistance and questions concerning adoption of FPA Standards, 
contact NFPA at Lhe address below. 

For Further Information 

AJl questions or other communicaLions relating to NFPA Si.andards and all requests for information on NFPA procedures 
governing its codes and srandards developruem process. including information on the procedures for requesting Formal 
Interpretations, for proposing Tentative Inteiim Amendment�. and for proposing revisions to NFPA standards duiing regular 
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary. Standai·ds Council, 1FPA. 1 
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: stds_admin@nfpa.org. 

For more information about NFPA, visit the NFPA website at www.nfpa.org. All FPA codes and standards can be viewed at 
110 cost at www.nfpa.org/docinfo. 
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the 1994 and 1999 editions were panial revisions of the standard. 
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COMMITTEE PERSONNEi. 

Committee Scope: This Commiuee shall have primary responsibility for documents on fire 
safeiy for the construclion and proteclion at airport facilities involving construclion 
engineering but excluding airport fixed fueling systems. 
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REFERENCED Pl 1 BLIC.ATTONS 423-5 

NFPA423 

Standard for 

Construction and Protection of Aircraft Engine 

Test Facilities 

2022 Edit.ion 

IMPORTANT NOTE: This NFPA document is made available for 
use mbject to important notices and legal disclaimers. These notices 
and disclaimers appear in all publications contai11i11g this document 
and may be found under the heading "Important Notices and 
Disclaimers Concerning NFPA Standards." They can also be viewed 
at www.nfpa.org/disclaimers or obtained on t·equest from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 
NFPA codes, standards, recommended practices, and guides (i.e., 
NFPA Standards) are released 011 scheduled revision cycles. 111is 
edition may be superseded by a later one, or it nwy be amended 
outside of its scheduled revision cycle through the issuance of Tenta­
tive Interim Amendments (TlAs). An official NFPA Standard at any 
point in time co11Sists of the current edition of the docu111e11t, together 
with all TlAs and Errata in effect. To verify that this doc1mumJ. ·is the 
current edition or lo determine if it has been amended by T!As or 
Errata, please consult the National Fire Codes® Subscription Service 
or the "List of NFPA Codes & Standards" at www.nfpa.org/docinfo. 
I11 addition to TlAs and Errata, the document i11fonnatio11 pages also 
include the option to sign up for alerts for individual documents and 
to be involved in the development of the next edition. 

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

A reference in brackets [ ] following a section or paragraph 
indicates malerial that has been extracted from another NFPA 
documenc. Excracred text may be edited for consistency and 
slyle and may include the revision of internal paragraph refer­
ences and other references as appropriate. Requests for inter­
pretations or revisions of extracLed Lext shall be sent to lhe 
technical committee responsible for the source document. 

Information on referenced and extracLed publications can 
be found in Chapter 2 and Annex 0. 

Chapter 1 Administration 

1.1 Scope. 

1.1.l This standard establishes the minimum fire safety practi­
ces regarding location. construction, services, utilities. fin: 
protection. operation, and maintenance of aircraft engine test 
facilities. 

1.1.2 These facilities include test cells and Lest stands. 

1.1.3 This standard docs not apply to engines and engine 
accessories or to engine rest facilities where fuels other than 
hydrocarbon fuels are used. 

1.2 Purpose. The purpose of this sca.ndard is to provide 
aircraft engine test facilities with a reasonable degree of life 
safety and protection from fire. based on sound engineering
principles, rest data, and field experience. 

Chapter 2 Referenced Publications 

2.1 General. The document� or portions thereof listed in this 
chapter are referenced wirhin this sr.andard and shall be 
considered pan of lhe requirements of this document. 

.6. 2.2 NFPA Publications. National Fire Protection Association. 
1 Batterymarrh Park, Quincy, MA 02169-7471. 

FPA 10, StandClrd /(TY Portable Fire Extinguishers, 2022 edition. 
!FPA 11. Standard for Low-, Me<lium-, and High-&/1a11sion

Foam, 2021 edition. 
NFPA 12, Standard on Carbon Dioxide Ex1ing11ishing Systems. 

2022 edition. 
NFPA l 2A. Stand.curl on Halim 1301 Fire Exti11guishi11g Systems, 

2022 edition. 
NFPA 13. Sta1ul.ard for the lnstallati011 of Sprin/1/er Systems, 2022 

edition. 
NFPA 14. Standard for the lnstallaticm of Sumdj,if)/J a.nd Hose 

Systems, 20L9 edition. 
NFPA 15. Standardf(JT Water Spray Fixed Systems for Fire Protec­

tion, 2022 edition. 
1FPA 17. Standard for Dry Chemical Extinguishing Systems, 2021

edition. 
NFPA 30, Flammabl.e and C,0mbus1iblt> Liquids Code, 2021 

edition. 
NFPA 31, StandClrd {(TY the lnslaluMion of Oil-BurninJ! Equipment. 

2020 edition. 
NFPA 54, ANSJ 2223.1. National Fuel Gas Code, 2021 edition. 
NFPA 58. Liquefied Petroleum Gas Code, 2020 edition. 
f,lf'PA 7rP. National Elfctrical Code.,,, 2020 edition. 
NFPA 7Z9

, Natumal Fire Alarm and Signaling r,0de'l>. 2022
edition. 

NFPA 75, Sumda·rd for the Fire Pro lection of lnfonnalion Technol-
ogy i:,,quipment, 2020 edition. 

NFPA 86, Standardf()r Ovens tmd Furnaces, 2019 edition. 
NFPA 101 , Life Safety Code®, 2021 edition. 
NFPA 220, StClndard on Ty-pes of Building (',0nslr11ction, 2021 

edition. 
NFPA 2001, Standard on Clean AgentFireE-.:tinguisliingSystems, 

2022 edition. 

2.3 Other Publications. 

.6. 2.3.1 ASME Publications. An1erican Society of Mechanical 
Engineers, Two Park Avenue, New York, NY 10016-5990. 

ASME 831.1, Power Pi/>ing, ASME Code for Presmre Piping, 
2020. 

2.3.2 Other Publications. 

Merrimn-Wel>slers Collegfote Dictionary, 11 lh edition, Merriam­
Webste1� Inc .. Springfield. MA. 2003. 

2.4 References for Extracts in Mandatory Sections. 

NFPA 409, Standard on Aircraft Hangars, 2022 edilion. 

Shaded text= Revisions. a = Text deletions and figure/table revisions. • = Section delecions. N = New material. 2022 Edition 
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423-6 CONSTRUGflON AND PROTECTION OF AIRCRAFT ENGl:s!E TEST FACILITIES 

Chapter 3 Definitions 

3.1 General. The definititms comained in Lhis chapler shall 
apply to rhe terms used in this standard. Where terms are not 
defined in Lhis chapLer or wiLhin anoLher chapter, they shall be 
defined using their ordinarily accepted meanings within the 
contexl in which they are used. Meniam-Webster's Collegiate 
Dirtwnary. 11 r.h edition. shall be the source for the ordinarily 
accepted meaning. 

3.2 NFPA Official Definitions. 

3.2.l * Approved. Acceptable to the authority having jurisdic­
tion. 

3.2.2* Authority Having Jurisdiction (AH]). :'\n organization, 
office, or individual responsible for enforcing the requirements 
of a code or standard, or for approving equipment, mar.erials, 
an installation, or a procedure. 

3.2.3* Listed. Equipment, materials, or services included in a 
list published by an organiwtion that is acceptable to the 
auLhority having jurisdiction and concerned with evaluation of 
products or services. that maintains periodic inspection of 
production of listed equipment or maLerials or periodic evalua­
tion of services, and whose listing stares that either the equip­
ment, material, or service meets approp,iate designated 
standards 01· has been tested and found suitable for a specified 
purpose. 

3.2.4 Shall. Indicates a mandatory requirement. 

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

3.2.6 Standard. An NFPA standard, t11e main text of which 
contains only mandatory provisions using the word "shall" to 
indicate requirements and that is in a form generally suitable 
for mandatory reference by another standard or code or for 
adoption into law. onmandatory provisions are not to be 
considered a part of the requirements of a standard and shall 
be located in an appendix. annex. footnote, informational 
note, or other means as permitted in the NFPA manuals of 
style. When used in a generic sense, such as in rhe phrases 
"standards development process" or "standards developmem 
activities," the term "standards" includes all NFPA standa1·ds, 
including codes, standards. recommended practices, and 
guides. 

3.3 General Definitions. 

3.3.1 Control Room. See 3.3.7.l. 

3.3.2 Detection System. A system cons1st111g of detectors; 
controls; conu-ol panels; automatic and manual actuating 
mechanisms; all wiring. piping. and mbing; and all associated 
equipment that is used to actuate an extinguishing sysLem. 
1409,2022] 

3.3.3 Engine Rundown Time. The Lime required for an 
engine under test co reduce its rotational speed to 10 percent 
of its speed at full power (100 perccm). 

3.3.4 Engine Test Cell. T he space in which a test engine is 
installed on a thrust stand du.-ing a test and is totally enclosed 
by permanent building components, except where the enclo­
sure is breached by air ducts. services, access ports, or doors. 

3.3.5 Engine Test Facility. An i.megrated system that includes 
a builcling(s), a su-ucture (s). space. and services used to test 
aircraft engines wit11in a test cell or on a test stand. 

3.3.6 Engine Test Stand. A space for testing an aircraft 
engine, such as a tesl cell, excepl that the engine test space is 
not totally enclosed wilhin a permanent building. 

3.3.7 Room. 

3.3.7.1 Control Room. A room with insr.rumentation and 
devices to conu·ol, measure, record, or observe test cell and 
engine operation and performance. 

3.3.7.2 Support Room. An enclosure or area. excluding the 
test celJ or conu·ol room. that is an integral part of engine 
testing, including fuel-handling rooms, hydraulic rooms, 
preparation areas, and mechanical/ elccu·ical rooms. 

Chapter 4 Construction and Internal Subdivisions 

4.1 Construction of Aircraft Engi.ne Test Facilities. 

4.1.1 Test cell walls. ceilings. and floor assemblies shalJ be at 
least Type II (222) construction as defined in NFPA 220. 

4.1.2 Materials of construction, such as thermal or acoustic 
insulation used witJ1in tJ1e test cell. shall be noncombustible as 
defined in NFPA 220. 

4.1.3 Belowgrade Limitations. 

4.1.3.l Engine test facilities shall be constructed without base­
ment, or belowgrade areas other than those recesses in t11e 
floor necessary to accommodate sump pumps, drainage facili­
Lies, or lifting platforms. 

4.l.3.2 In existing facilities. all basemem areas, tunnels, or
other belowgrade spaces shall be addressed as follows:

( 1) The areas shall be eliminated.
(2) The fuel-handling system shall be segregated, drainage

shall be provided. and the basement area shall be cut off
so as to eliminate the possibility of flammable vapors
collecting in rhc basement area or a spill of flammable or 
combustible liquids discharging into a basement area.

4.1.4* An explosion hazard analysis or the engine test cell 
shall be performed to determine whether an explosion hawrd 
capable of compromising the imegri.ty of Lhe structure exisLS. 

4.1.5 If the hazard analysi required in 4.1.4 indicates that an 
explosion hazard exist<;, one of the following shall be incorp<r 
rated: 

( 1) Explosion venting
(2) Explosion suppression system
( 3) Explosion-limiting construction

4.2* Internal Subdivisions of Aircraft Engine Test Facilities. 
Engine test cells. fuel hanclling areas, and hydraulic rooms 
shall be separated from acljacenc areas by construction having a 
minimum fire rating of2 hours. 
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Chapter 5 Service and Utilities 

5.1 General Safeguards. 

5.1.1 * Where objects. such as supports, nuts. and bolts. are 
localed such Lhat they might be ingested into an aircraft 
turbine engine, one of the following criteria shall be met: 

(1) The objeclS shall be secured by sarery wires, tack welding,
adhesive. or approved aircraft-type locking devices.

(2) An inlet screen of a design that protects an engine from
foreign ol�ject damage shall be used.

5.1.2 All materials likely to become exposed to fuels. oils, or 
hydraulic fluids shall be resistant to deterioration from the 
luels being used. 

5.2 Drainage Systems. 

5.2.1 * Drainage S)'Stems shall be provided for engi_ne test cells 
and suppo1t rooms containing flammable liquid- or combusti­
ble liquid-handling systems to reduce fire and explosion 
hazards. 

5.2.2 Floors subject to possible spillage of flammable or 
combustible liquids shall be pitched a mi_nimum of l percent 
toward th<' drain(s), which shall be located to minimize fuel 
spread and exposure to equipment. 

5.2.3 Curbs, ramps, or drain trenches shall be installed to 
prevent the now of flammable or combustible liquids into adja­
cent rooms or buildings. 

5.2.4* Drainage systems shall be designed and installed to 
provide a capacity lfoll prevents a buildup of flammable or 
combustible liquids and water over the drain inlet under 1.he 
maximum possible water discharge rate. 

5.2.5* Drain u·aps shall have a u·ap seal water head. 

5.2.5.1 In lCSl cells, the seal water head shall be greater than 
the expected difference between the rest cell operating pres­
sure and aunospheric pressure. 

5.2.6 Drain piping and joints shall be resistant lO deteriora-
1ion from fuels, engine oil, and aircraft hydraulic system fluids. 

5.2.7 A common or separate oil separator(s) shall be prnvided 
in drains from Lhc engine area. the cxJ1aust plenum area, and 
support rooms. 

5.2. 7 .1 Separator systems shall discharge flammable or 
combustible liquid products LO an approved. safely located 
tank. cistern, sump, or pond that is away from or cut of

f 
from

the engine 1.esl facility. 

5.2.7.2 In aircraft engine test facilities protected by a fire 
protection system utilizing water, a bypass shall be provided 
around the separator to allow for emergency direct disposal of 
water and flammable liquids to an approved location. 

5.2.8 Maintenance checks and flushing shall be conducted on 
all drains and oil separators at least annual!)' to ensure that Lhe)' 
arc clear of obstructions. 

5.3 Electrical Requirements. 

5.3.1 Any pits, depressions, or other below-Ooor-lcvel locations 
of engine test cells, fuel-handling areas, and hydraulic rooms 
shall be classified as Class I. Division l haza1-dous locations as 
defined in Article 500 of NFPA 70, and such classification shall 
extend up to lloor level. 

5.3.2 The engine test cell. including inlake and exhaust 
plenums, fuel-himdling areas, and hydraulic rooms, shall be 
classified as a Class l, Division 2 hazardous location as defined 
in Article 500 of' NFPA 70. and such classification shall extend 
to a level 0.46 m (18 in.} above Lhe floor. 

5.3.3* All wiring and equipment that are installed or operated 
within any of the hazardous locations specified in Section 5.3 
shall comply wi1.h applicable provisions of Article 501 of 
NFPA 70. 

5.3.4 When wi1ing is located in vaults. pits. or ducts below the 
test cell floor, drainage shall be provided. 

5.3.5 All wiring in the exhausl plenum 1.hat is not located 
within the hazardous location as specified in 5.3.2 shall be 
installed in tigid conduit. 

5.3.6 All 01.her test facility wiring that is not located wi1.hin a 
hazardous location shall meet the requirements of Chapter 3 of 
NFPA 70. 

5.3.7 All wii-ing not enclosed in raceways, such as harness 
wires connecting to the engine. shall be supported, laced, or 
banded 1.0 minimize wear from air velocity and vibration. 

5.3.8* A means shall be provided at the control console to 
shut off all electric power other than emergency circuits to the 
test cell in the event that the engine disintegrates or fuel leaks 
develop during operation. 

5.4 Heating and Cooling. 

5.4.1 * Heating and cooling systems shall be arranged to 
achieve all of the following: 

(l) Reduction or exposure of vital system elements to fire,
explosion, and damage by metal

(2) Elimination of the introduction of ignition sources by 
components of heating systems

(3) Minimization of the passage of fire through ductwork
(4) Elimination of pockets in which flammable vapors can

accumulate

5.4.2* Steam. hot water, or indirect warm air heating systems 
shall be used for general room or building heating in areas 
where flammable or combustible liquids or flammable gases 
are handled. 

5.4.2.1 Where flammable or combustible liquids or heavier­
than-air flammable gases are used, return openings i11 hot air 
systems shall be located a minimum of 3 m (10 fl} above the 
floor. 

5.4.2.2 A remote control station shall be provided to shut 
down the warm air healing system. 

5.4.3* Cooling systems utilizing nammable refrigerants shall 
not be installed or used within the test cell. 

5.4.4* Where direct-fired inlet air preheaters are essential to 
simulate hot inlet air conditions, the following criteria shall be 
met: 

( l) Fuel safety controls as specified in NFPA 86 shall be provi­
ded.

(2} Interlocks shall be provided to prevcn1. ignition of a 
direct-fired system until adequate airOow has been estab­
lished wilhin the test cell or the engine is running. 
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5.4.5 Direct-fired or indirect-fired healers for heating test cell 
inlet air shall be designed in accordance with applicable 
sections of NFPA 31, NFPA 54, and NFPA 58. 

5.5 Ventilation. 

5.5. l * Continuous forced ventilation using fresh air at the rate 
of at least 0.01 m3 /sec/m2 (2 ft3 /min/ft1) of floor area shall be 
provided in all support rooms handling flammable or combus­
tible liquids. 

5.5.2 Vemilation systems shall be arranged w draw heavier­
than-air vapors or gases from near the floor level and discharge 
them to a safe location. 

5.5.2.1 Where lightrr-than-air gases arr used, similar ventila­
tion shall be provided but. arranged to exhaust. from ceiling 
level and with calculations based on the ceiling area. 

5.5.2.2 Ventilation for lighter-than-air gases shall be designed 
w prevent. pocketing of such gases at ceiling level. 

5.5.2.3 Rotating elements of fans shall be of nonferrous or 
nonsparking materials, or the casing shall consist of, or hr 
lined with. such material. 

5.5.3 Whrre ventilation is provided. each cell or room 
handling flammable or combustible liquids or flammable gases 
shall have its own ventilation system to avoid interconnecling 
multiple hazards. 

5.6 Fuel Systems and Lubricating Oil Systems. 

5.6. l fuel systems and lubricating oil systems shall meet the 
requirements ofNFPA 30. 

5.6.1.l Plastic, aluminum. or casL0iron pipe. valve bodies, and 
fittings shall not be permitted to be used above ground in test 
facilities. 

5.6.2* Fuel systems shall be equipped with manually operated 
conLrol valves located at strategic points both outside and 
inside the engine test facility so rJ1aL the main fuel supplies can 
be shut down quickly in the event of an emergency. 

5.6.3* An emergency safety shutof
f 
valvds) shall be installed 

in the fuel supply line(s) to each test. cell. 

5.6.3.1 The valves shall be located outside each test cell. 

5.6.3.2 The valve(s) shall close on operation of a readily accrs­
sible and placai-cled emergency control device. 

5.6.4 Fuel lines from main fuel headers shall enter fuel 
handling areas and run to test cells without passing through 
the conu·ol room. 

5.6.4.1 One of the following shall be installed in the piping 
system to protect the piping and equipment against ove1·pres­
sure clue to tJ1ennal expansion of liquid in valved-off sections: 

(1) Relief valves arranged tO discharge into collection tanks
(2) fuel rerurn lines
(3) Other devices

5.6.5 Glass fuel flow measuring devices shall not be used. 

5.6.6 Flexible sections in the fuel and lubricating oil systems 
shall be suitable for the fluid and for tht' Lemperatur<' and pres­
sure expected. 

5.6.7 Fuel and lub1·icant piping within the test cell shall be 
located so as t0 minimize exposure to physical damage. 

5. 7 Compressed Air.

5.7.1 Compressed air p1p111g sysLCms shall conform to the 
requirements of ASME B31. I. 

5.7.2 Materials in compressed air piping syst.ems shall meet 
the following criteria: 

(]) Materials shall be rared for the conditions of pressure and 
Lemperature expected. 

(2) l'vlaterials shall be resistant. to the fuels, oils. or hydraulic
fluids Lo which tJ1ey could be exposed.

5. 7 .3 Hose bands and joint couplings shall be of an approved
type and shall be safety wired.

5.8 Hydraulic Fluids. 

5.8.1 * Hydraulic systems shall be designed in accordance ,,�th 
ASME B3l.1. 

5.8.1.1 Piping and fittings shall be designed to withstand 
maximum surge pressures in the system. 

5.8.1.2 Piping shall be securely mounted to prevent failure 
clue to vibration or mechanical damage. 

5.8.1.3 Gasket materials and seals shall bt> suitable for the 
fluid used. 

5.8.2* Properly identified, manually actuated devices that shut 
of

f 
the hydraulic pump drive system shall be provided in a 

readily accessible location so that pumps are shut off in the 
t>vent of leakage. pipe or hose failure, or fire. 

5.9* Instrumentation. 

5.9.1 Computer rooms and elecu·onic data processing equip­
ment shall meet the requirements of NfPA 75 and the protec­
tion requirements specified in Chapter 4 of this standard. 

5.9.2* Signal and control wiring or tubing shall be installed to 
minimize exposure from fuel hazards or physical damage 
resulting from engine disintegration. 

5.9.3 Flowmetcrs or sensing lines comaining fuel or oil shall 
not be located in rhr control room. 

Chapter 6 Fire Protection Requirements 

6.1 Engine Test Facility. 

6.1.1 Portable fire extinguishers shall comply wiLh the follow­
ing: 

( 1) The extinguishers shall be provided throughout uie
engine test facility.

(2) The extinguishers shall meet the requirements of, and be
distributed in accordance with, lFPA 10. 

6.1.2 Portable fire extinguishers shall not be located within 
d1e engine test. cell. 

6.1.3 Class B hazards shall be classified as an Extra Hazard in 
accordance with NTPA I 0. 

6.1.4 Class A hazards shall be classified as at least an Ordina1·y 
I lazard in accordance with NFPA 10. 

6.1.5 Hand Hose Lines. 

6.1.5.1 As an alternative to the t·equirements of 6.1.1, hand 
hose lines using one or more of the following extingi1ishing 
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FIXED FIRE PROTECTION SYSTEMS 423-9 

agents shall be permitted in place of 50 percent of lhe required 
portable fire extinguishers: 

( 1) Water, meeting the requirements of 1FPA 14
(2) Carbon dioxide. meeting the requirements of Chapter 7

of FPA 12
(3) Foam. meeting the requirements of Nf PA 11
(4) Dry chemical, meeting tJ1e requirements of Chapter 8 of

NFPA 17

6.1.5.2 Where hand hose lines are provided, each hose line 
station shall be located so it is easily accessible. 

6.1.6 The engine test facility shall be prnvided with an alarm 
and communications system meeting the following criteria: 

(1) The system shall meet the requirements of Section 9.6
and 40.3.4 of NFPA IOI. 

(2) The system shall notify personnel in lhe control room
and engine rest cell.

6.1.7* Where provided, fire detection systems shall meet the 
requirements of NFPA 72. 

A 6.2 Engine Test Cell. See Annex B. 

A 6.2.l At least one of the following fire protect.ion systems (see 

Annex C) shall be provided to protect each engine. test cell: 

(l) Carbon dioxide system meeting the requirements of
Sections 7.J and 7.2

(2) Gaseous agent system meeting the requirements of
Sect.ions 7.1 and 7.3

(3) Foam system meeting the requirements of Sections 7.1
and 7.5

(4) Water spray system meeting the requirements of' Sections
7.1 and 7.6

(5) Water delug<' system meeting tl1t> requirements of
Sect.ions 7.1 and 7.6

(6) Automatic spi-inkler system meeting the ,·equirements of
Sections 7.1 and 7.6

6.2.l.l The sysLems specified in 6.2.l shall have a mam,al 
release located within the control room. 

6.2.1.2 The systems specified in 6.2.1 shall not be required to 
be automatically acwated. 

6.2.2 Where provided. automatic actuation shall be permitted 
to be bypassed dming engine operation, provided tJ1at 1he 
following c1iteria are met: 

(1) The conu·ol room is continuously attended.
(2) Detection devices and alarms remain in service at all

limes.
(3) Any permitted bypass function is electrically supervised.

6.2.3 separate fire protection system control valve shall be 
provided for each engi11e test cell. 

6.2.4 Extinguishing systems for engine test cells shall be 
designed to compensate for the high airflows encountered 
during operation and engine rundown time. 

6.2.5 Where provided, time delay for S)'Stem discharge shall be 
1101 less than that required for egress of personnel but shall be 
permitted to be extended to compensate' for engine rundown 
time. 

6.2.6 Piping. 1101.zles, and actuation S)'SLems shall be located to 
minimize the extent of physical damage in the event of engine 
disintegration. 

6.3 Control Rooms. 

6.3.1 Control rooms consu·ucted of materials that are other 
than noncombustible or limited combustible a5 defined in 
NFPA 220 shall be protected by an automatic sprinkler system 
meeting lhe requirements of Sections 7.1 and 7.6 of tJ1is stand­
ard. 

A 6.3.2 Conu·ol rooms constructed of either noncombustible or 
limited combustible materials as defined in FPA 220 shall be 
provided with at least one of the following automatic fire 
protection systems (see Annex CJ: 

( l) Gaseous agem total Oooding system meeting the require­
ments of Sections 7.1 and 7.3

(2) Automatic sprinkler system meeting the requirements of
Sections 7.1 and 7.6

A 6.4 Support Rooms. All support rooms shall be provided with 
at least one of Lhe following automatic fire protection S}'Stems 
(see Annex C): 

(I) Carbon dioxide system mce.ting the requirements of
Sections 7.1 and 7.2

(2) 

(3) 

Gaseous agent system 
Sections 7.J and 7.3
Dry c:hemical system 
Sections 7.J and 7.4

meeting the requirements of

meeting the requirements of

(4) Foam system meeting the requirements or Sections 7.1
and 7.5

(5) Water spray system meeti11g th<> requirements of Sections
7.1 and 7.6

(6) Water deluge system meeting the requirements of
Sections 7.l and 7.6

(7) Automatic sprinkler system meeting the requirements of
Sections 7.1 and 7.6

Chapter 7 Fixed Fire Protection Systems 

7.1 General Design RequiremenlS. 

7.1.l Fire protection system control equipment shall be loca­
ted outside of the ha:1.ard area. 

7 .1.2 All fire protection system control equipment shall be 
identified as to the hazard protected, the function perfonned, 
and the mctJ1od of operation for manual conu·ols. 

7.1.3 Manual fire protection system conu·ols shall be conven­
iently located and accessible at all times. including the time of 
fire. 

7.2 Carbon Dioxide Systems. 

7.2.l Carbon dioxide systems shall meet the requirements of 
NFPA 12. 

7.2.2 A carbon dioxidt> system shall have a connected reserve 
supply that is not less than 100 percent or the primary supply 
arranged for immediate manual discharge. 

7 .2.3 The actuation of the carbon dioxide system shall cause 
both of' the following: 

(1) Closing of tl1e fuel valves supplying fuel to the protected
area

(2) Activation of 1he alarm devices to warn personnel to evac­
uate the protected area

Shaded text= Revisions. a = Text deletions and figure/table revisions. • = Sec1ion deletions. N = New material. 2022 Edition 

http://w
ww.china-gauges.com/



423-10 CONSTRL'CTION AND PROTECTION OF AIRCRAFr ENGINE TEST FACILITIES 

7.2.4 The actual.ion of a total flooding system shall cause the 
following in addfrion to the requirements of7.2 .3: 

(]) Provision of 1·imc to allow personnel 1.0 egress before the 
extinguishing agent is discharged 

(2) Shutdown of ventilating fans and closing of doors and 
other openings to minimize leakage of the extinguishing
agent from the protected area 

7.2.5 The closing of doors shall nol prevent the egress of 
personnel from the protected area. 

7.3 Gaseous Agent Systems. 

7.3.1 * Halon systems shall meet the requirements of 
NFPA 12A. 

7.3.2 Clean agent systems shall meet tl1e requirements of 
NFPA 2001.

7.3.3 Gaseous agent systems shall have a connected reserve 
supply not less than I 00 percent of the p1;mary supply 
arranged for immediate manual discharge. 

7.3.4 The actuation of tl1e system shall cause both of the 
following: 

( l) Closing of the fuel valves supplying f-uel to the prorecr.ed
area

(2) Activation of the alarm devices to warn personnel to evac-
uate the protected area

7.3.5 The aCLuation of a total flooding system shall cause tl1e 
following in addition to the requirements of7.3.4: 

(]) Provision of time to allow personnel to egress before the 
extinguishing agem is discharged 

(2) Shutdown of ventilating fans and dosing of doors and 
other openings to minimize leakage of the extinguishing
agent from the protected area 

7.3.6 The closing of doors shall not prevent the egress of 
personnel from the protected area. 

7.4 Dry Chemical Systems. 

7.4.1 Dry chcmical systems shall meet the requirements of 
NFPA 17. 

7.4.2 The actuation of the system shall cause all of the follow­
ing: 

(1) Closing of Lhe fuel valves supplying fuel to tl1e prolected
area

(2) Activarion of lhe alarm devices lo warn personnel to evac­
uate the proLecced area

(3) Provision of sufficient time LO allow personnel 10 egress
before the extinguishing agem is discharged

( 4) Shutdown of ven lilaring fans

7.5 Foam, High-Expansion Foam, Foam-Water Sprinkler, and 
Foam-Water Spray Systems. 

7.5.l Low-expansion foam extinguishing systems shall meet 
the requirements of NFPA 11. 

7.5.2 High-expansion foam systems shall meeL tl1e require­
ments of NFPA 11.  

7.5.3 Foam-water sprinkler systems and foam-water spray 
systems shall meet the requirements of FPA 11. 

7.5.4 The actual.ion of a foam. high-expansion foam, foam­
water sp.-inkler. or foam-water spray system shall cause all of the 
following: 

( 1) Closing or fuel valves supplying fuel to rhe protected area
(2) Activation of alarm devices to warn personnel lo evacuale

the protected area
(3) Provision of time to allow personnel lo egress before the

extinguishing agem is discharged
(4) Shutdown of vemilaling fans and automatic closing of

doors

7.5.5 In engine test cells only. Lhe total discharge rate shall be 
calculated based on the required density over lhe total floor 
area. 

7.5.6 In engine test cells only, discharge devices shall be 
arranged Lo provide coverage of lhe hazard area. 

7.5.6.1 Discharge devices located al tl1e ceiling shall provide 
complete coverage over the floor area. 

7.5.6.2 Directional discharge devices shall project the foam 
onto tl1e thrust stand regardless of the discharge device loca­
tion. 

7.6 Water Spray Systems, Water Deluge Systems, and Auto­
matic Sprinkler Systems. 

7.6.1 Waler spray systems shall meet the requirements of 
NFPA 15. 

7.6.2 Water deluge systems and otl1er automatic sp.-inkler 
systems shall meet the requiJ·ements of NFPA 13. 

7.6.3* In engine test cells. the minimum design discharge 
density shall be 0.34 L/sec/m� (0.50 gpm/ft�) of protected 
area. 

7.6.4 In engine tesc ceUs, water supplies shall be capable of 
meeting the largest demand al the design rate plus hose su·eam 
demand for a pe.-iod of 30 minutes. 

7.6.4.1 Hose stream demand shall be a minimum of 16 L/sec 
(250 gpm). 

7.6.4.2 The hydraulic calculation and the water supply shall be 
based on the assumption that all sp1-inlders in the test cell are 
operating simultaneously. 

Chapter 8 Employee Organization for Fire Safety 

8.1 General. 

8.1.l All personnel engaged in aircraft engine tesl.ing opera­
tions and all other persons regularly employed and working 
around engine Lest facilities shall be insm1cLed in fire preven­
tion practices as part of their regular training. 

8.1.2 The regular training shall include the following: 

(I) OperaLion of all portable fire extinguishers in tl1e area in 
which personnel work 

(2) Operalion of all hose line systems in Lhe area in which
personnel work

8.1.3 Select personnel on each operational shift shall bc 
trained as follows: 

(1) Personnel shall be t.rained in tl1e operation of the fixed 
lire protection systems provided in the test facility. 
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ANNEX A 

(2) The u·aining shall be accompanied by a comprehensive
explanation of all features of the systems and the area
thq• protect.

8.1.4 Responsibility for fire protection equipment, inspection, 
and maintenance shall be assigned to key personnel. 

Annex A Explanatory Material 

Annex A is not a part of the requirements of this NFPA document bul is 
included for informational purposes only. This annex contains exf,lan­
atory maUrial, numbered to correspond with the aj>jJ/iC(i/J{e text para­
graf1hs. 

-6 A.3.2.1 Approved. The National Fire Protection Association 
does not approve, i11spect, or certify any installations, proce­
dures, equipment, or materials nor docs it approve or evaluate 
testing laboratories. In determining the acceptability of insralla­
tions or procedures, equipmem. or materials, tl1e "authority 
having jurisdiction" may base acceptance on compliance with 
NFPA or other appropriate standards. In the absence of such 
standards, said authority may require e,�dcnce of proper instal­
lation. procedure, or use. The "authority having jurisdiction" 
may also refer to the listings or labeLiJ1g practices of an organi­
wtion 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 (AHJ). The phrase
"authority having jurisdiction,» or its acronym AHJ, is used in 
NFPA slandards in a broad manner because jurisdictions and 
approval agencies vary, as do their responsibilities. Where
public safe'1' 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; building
official; electrical inspector; or others having statutory author­
ity. For insurance purposes. an insurance inspection dcpan­
ment. rating bureau, or other iDsurance company
representatjve may be the authorily having jurisdiction. In
many circumstances, the property owner 01· his or her designa­
ted agent assumes tl1c role of the authority having jurisdiction;
ar government installations. the commanding officf'r or depan­
mental official may be the autl1ority havingjurisdiction.

A.3.2.3 Listed. T he means for identifying listed equipment
may vary for each organization concerned with product evalua­
tion; some organizations do nol recognize equipment as listed
unless it is also labeled. The authority having jurisdiction
should utilize the syst.em employed by the listing organization
to identify a listed product.

A.4.1.4 Analysis should include. but not be limited to, tl1e
following:

(1) Type of testing to be done (e.g., production, endurance,
dev<'lopmen t/ research)

(2) Characteristics of the fuel (e.g., flash point, vapor density,
autoignition temperature)

(3) Amount of airflow and whether it is ducted to the engine
(4) Presence of continuous ventilation
(5) Fuel quantity in relation tO volume of rhe enclosure
(6) Maximum fuel pressure, temperature, flow, and delivery

system
(7) Life safety considerations

Test cells can be su�ject to a11 explosion hazard because of 
the presence of flammable vapors and the confinement of 
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tl1em within the test cell. The polential damage from an explo­
sion depends on numerous factors, including the following: 

(I) Designed pressure resistance of the structure
(2) Amount of area utilized for inlet and exhaust air
(3) Amoum of explosion venting provided
(4) Amount of continuous ventilation provided
(5) Presence of explosion suppression equipment

Explosion venting. continuous vemilation, and/or explosion 
suppression should be considered in rhe design of test cells. 
The planned use of the cell, the supporting equipment, the 
cype of construction, and the configuration of rhe cell are some 
of the factors to be considered. (See A.5.5. l.) The net unob­
structed area of engine test cell inlet and exhaust passages c:an 
be included in the ventiJ1g area. Explosion venting could be 
eflected in the cells proper by the use of lightweight roof or 
wall panels or outward opening doors equipped with resisting 
devices ro prevent the venting device from being projected, 
with chance of i�jury to personnel or damage to equipme!ll in 
the event of operation. Guidance for explosion venting is provi­
ded in FPA 68. Where the specific design or configuration of 
a test facility does nol allow the use of explosion venting, or 
allows very minimal explosion ventiJ1g, consideration should be 
given co the protection of the structure or specialized equip­

ment by the use of explosion suppression systems. Require­
ments for explosion suppression systems are provided in 
NFPA69. 

A.4.2 Test cell walls should not form common walls with main
manufacn.ning buildings. Test cells should be located to mini­
mize the exposure from openings such as doors, windows. inlet
and exhaust stacks, ventilating ducts, explosion vents, or
exhaust pipes to the following:

( l )  Combustible construction or unprotected openings at tl1e 
same or higher elevation 

(2) Utilities such as transformers, overhead tnmsmission
lines, overhead service piping, and cooliJ1g wwers

Where test cells arc of light constrnction. important exposed 
buildings and utilities should be shielded from the possible 
disincegratio11 of aircraft engines. 

Other walls. ceilings. and noor assemblies comprising rhe 
engine test facifay should be of fire-resistive. protected 
noncombustible. or noncombustible constrnction. The type of 
construction utilized in lest buildings is determined to an 
extent by a building's proximity ro main buildings or vital utilit­
ies. 

A.5.1.1 Pans or foreign objects (e.g .. tools. lockwire. nuts,
bolts. washers, stones) in front of a turbine engine or in other
locations where they might be ingested into an engine are
likely to cause damage to the engine or to a critical system and
cause a fire. Test cell operating procedures should therefore
include a thorough inspection of lhe test cell and enguie
before engine starting to check for safety of pans and to elimi­
nate foreign objects.

A.5.2.1 Test cells and support rooms not containing flamma­
ble liquid- or combustible liquid-handling systems could also
require drainage systems to effectively dispose of water used for
engine washing. exhaust gas cooling system malfunctions. rain­
water, and water discharged from fire protection systems. Test
cell floor drains should be located. where possible. downwind
of probable l'i.1cl spill locations to minimize the pounding effect
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of high test cell air velociLy. Requirements of federal. st.ale, and 
local environmenlal agencies should be consulted. 

A.5.2.4 Where deluge sprinkler systt>ms are inst.ailed, t.he
capaciry of' the drainage sysrem can be determined by increas­
ing Lhe sprinkler design rate by an approp1iate correction for
maximum main pressure. Exhaust gas cooling water raLes do
nor need to be included in the determination of peak drainage
if an adequaLe emergency shutoff system or separate drainage
system is provided.

A.5.2.5 All drain traps should be provided with an automatic
reseal system.

A.5.3.3 It is common practice to locate limit switches for
elevating work platfonns belmv the floor level. An acciclencal
shorting or grounding of these circuits should not allow Lhe
elcvacor tO move or overTLtn, which could result in damage to
engine fuel lines and in ensuing fire.

A.5.3.8 The failure of' elecn·ic power· supply to a test cell might
deprive the operator of conn-ol of t.he engine, resulting in 
possible engine damage and ensuing fire. Battery power or 
olher means should be provided LO properly operate Lhe 
engi11e during such failures.

A.5.4.1 Heating and cooling systems used in cortjunction 11�th
engine test facilities require careful design and installation
because of the magnitude of the hazards. the complexity of the
operations, and the operational importance of the facility.

A.5.4.2 Surface temperatures of exposed healing elements
should not equal or exceed the minimum autoignition temper­
ature oft.he most hazardous Oammable liquid or gas used.

A.5.4.3 Direct cooling S)>stems should be used, ml.her Lhan
systems that utilize extensive ductwork that penetrates cell
walls.

A.5.4.4 Test cell inlet preheaters used to simulate hot inlet air
conditions should use steam or a liquid heat exchange
medium. Auxiliary fans to allO\, pre- and post-operation purg­
ing prior to lightof

f 
and afte1· rn1111i11g might be needed. Fom

completc cell air changes should be made before purging is
considered complere. Prehearers utilizing gaseous fuel should
have continuous gas deLectors sampling all areas subject to
flammable vapor accumulation. Gas detection systems should
be interlocked Lo shut olT gas and sound an alarm at 25 percent.
of the lower nammable limit.

A.5.5.1 Forced air ventilation at Lhe rate of 0.005 rn'/sec/m2 

(l ft�/min/ft2) of (loor area should be provided in engine test 
areas when engines are not running. 

A.5.6.2 An additional fuel shutoff valve should be located
before any Uexible connection to the engine to isolate fuel
inside the Lest cell if the quantity contained beLWeen the Lest
cell wall and the engine is significant.

A.5.6.3 Consideration should be given to the automatic opera­
tion of the emergency fuel safet)' shutoff valve by one or more
of the following methods:

(l) Operation of the fire protection system
(2) Actuarfon of heat sensin� devices
(3) Excess fuel flow

A.5.8.1 Many hydraulic systems utilize combustible oil under
high pressure to transmit power or motion. The use of combus­
tible hydraulic oils presents a potential fire and explosion

hazard. Atonfr£ation of such fluids greatly increases the ease of 
ignition. 

Use of hydraulic lluids wirh low fire haz;ird potential is 
encouraged. Such fluids include water-glycol, halogenated­
hydrocarbon, phosphate-ester, and water-oil emulsion types. 
When converting from one hydraulic fluid to anothe1� the 
entire hydraulic system should be thoroughly cleaned. and 
seals. packings. valves, or pumps should be changed to prevent 
leakage. Equipmenr and lluid manufacturers should be consul­
Led for proper conversion procedures in these non-engine­
related hydraulic· systems. 

The use of ll<'xible connectors and hoses should be avoided. 

A.5.8.2 The hydraulic line should also be shut of
f 

by these 
devices to minimize fluid leakage.

A.5.9 Instrumentation is an essenti;il part of every engine test·
ing facilily a11d can include Oowmeters, pressure and tempera­
ture sensors, indicators, gauges. transducers, thrust and
position indicators, vibration monitors. and so forth.

A.5.9.2 Conu·ot instrumentation should be arranged so that iLs
failure will not i.ntroduce a hazard. Where combustible pneu­
matic tubing is grouped in cable trays or troughs, additional
fire protection might be needed to prevent extensive damage
to the tubing system.

A.6.1.7 When a fire detection system is installed to sound an
alarm or actuate a fire extinguishing system, the detection
system design should consider airflows, engine location, heat
sources from the engine. and whether the engine is being
continuously observed. In test facilities where airflow velocities
in excess of 7.6 m/sec (25 ft/sec) are expected, optical detec­
tion should be used.

� A.7.3.l Halon 1211 and Halon 1301 are included in the 
Montreal Protocol on Substances that Deplete the Oz.one Litye1- Final 
Act, signed September 16, 1987. The 1992 amendments to the 
pr·owcol call fo,- a worldwide cessation of production of Halon 
1211 and Halon 1301. 

A.7.6.3 Because of the nature of' the test cell fire porenrial,
deluge systems are considered more appropriate than auto­
matic sprinklers clue to their speed of operation and simultane­
ous discharge of all nozzles; however, automatic sprinklers can
be used as follows:

(1) In small cells [56 m� (600 ft2) or less] where it is likely
that all sprinklers would fuse at the same time

(2) As a backup lo a manual water spray or other manual
sys rem

Annex B Supplementary Fire Protection Systems 

Thi.s annex is not a part of the requiremenls of this NFPA docwnent 
bu.tis included for informational purposes only. 

B.l General. Where supplementary fire protection syslems
are provided for engine protection in addition to the required
engine test cell fire protection. they should be designed and
installed in an approved manner. The more common supple­
mentary systems used for engine protection are ouLlined in 
B.l . l and B.l.2.

B.1.1 Carbon Dioxide Spurt System. A carbon dioxide spurt
syslem is usually a manually actuated fixed-pipe sysLem
designed to locally apply carbon dioxide to an engine on an
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inlermiuent basis or continuously. A spun S)'Stem can have its 
own agent supply or can be supplied from a total CTooding or 
local application carbon dioxide system. Such a system is inten­
ded to provide a means for quick knockdown of fires in or 
around the engine while lhe engine is openuing. There are 
usually no iutcrlocks to shut down fuel !lows. alarms, and so 
forth. 

B.1.l .l Pipings and fittings should conform to tJ1e applicable
provisions of NFPA 12. 

B.1.1.2 The primary supply and connected reserve suppl)'
should each be designed to provide a continuous discharge for
a minimum of 3 minutes.

B-1.2 Steam Fire Protection Systems- Steam extinguishes a
fire in a manner similar to inen gases. To maintain steam in its
rrue form at normal atmospheric temperatures and pressures
and prevent it from condensing to water vapo,� very large quan­
tities should be djscharged at one time.

B.1.2.l The need to discharg<' steam in such large quantities
makes irs use impracrical for coral llooding of a large rest cell. It
can be effective for engine fires when discharged within an
enclosing cowl, when injected into cavities within lhe engine,
or when injected imo tlle main inlet air stream or the tailpipe
of an engine.

B.I.2.2 Such factors as boiler maintenance, standby boilers,
boiler fuel availability, normal peak steam demand, boiler feed­
wa.ter availability, and availability of altemarjve emergency fire
prOLection services should be considered in analyzing sLeam
source requirements or suitability. Guidelines are offered in
B.1.2.2.1 through B.1.2.2. 7.

B.1.2.2.1 Steam can be used as an effective supplementary
system for engine protection. provided dial steam is available
in sufficient quantities whenever the test cell is in operation.

B.1.2.2.2 Piping for tllc distribmion of sleam from lhe source
to the point of use should follow ASME 83 1.1,  as applicable.

B.1.2.2.3 The steam flow rate should be sufficient to achieve a
ratio of steam volume to total proLCcted volume of 50 percem
within 30 seconds. The steam supply should be capable of
maintaining tlle concentralion uni.ii Lhe fire has been extin­
guished. Steam discharge to aunosphere of not less lhan 15 psi
( I 03 kPa) can be approximated by the following formula:

W:0.7A(P.1.J5) 

where: 
W = pounds of steam per minute 

0.7 = constant including an orifice coefficielll 
A = orifice area (in.2) 
P = gauge pressure al outlet (psi) 

[B. l.2.2.3] 

B.1.2.2.4 For more p1-ecisc delermination of required orifice
size. or when upstream and downstream pressure conditions
differ from tJ1ose specified in B.1.2.2.3, a standard Lextbook on
steam flow control should be consulted.

B.1.2.2.5 The system should not be amomatically actuated.
Personnel hazards should be considered prior to manual actua­
tion.

423-13 

B.l.2.2.6 Steam condensaLe Lraps and lines should be provi­
ded to bleed off liquid and allow only vapor to be drrected to
lhe protected area.

B.1.2.2.7 The steam system should be inspected and tested at
least semiannually.

Annex C Agent Selection 

This annex is not a f1art of the requirements of this NPPA docmnmt 
but is included for infonnalional pu,,poses only. 

C.l General. Each agent has its advantages and disadvan­
tages, and tlle choice of agent or combination of agents should
be made only after careful consideration of the objective of tJ1e
protection and the conditions of each individual i11stallation.
Factors pcrtinem to each agent arc olll.lincd in C. l .  l tJ1rough
CJ.5.

C.1.1 Water.

C.1.1.1 Warer, parricularly in spray form, is an effective agent
in con1rnlling or extinguishing kerosene-grade (e.g., JET A or
A- 1: JP-5 or JP-8) jet fuel fires. Water is not an effective extin­
guishing agem for fuels containing gasoline (e.g .. JET B;JP-4).
The principal advantage of' water is it� superior cooling
capacity. 0Lher advantages an· adequale supply fo1· continuous
discharge over long periods. ease of piping, and low cost.

C.1.1.2 The disadvamages of water include drainage require­
ments and possible water damage to lhe test engine. electrical
devices, wiring, and instrumentation. Deluge systems are 
considered more appropriate Lhan closed head automatic
sprinklers due to their speed of' operation and simultaneous
discharge from all nozzles. Automatic sprinklers can be effec­
tively used in small Lest cells [56 m2 (600 fl1) or less] where it is
likely that all sprinklers would fuse at the same time or as a
backup to a manual water spray or olher manual system.

C.1.2 Carbon Dioxide.

C.1.2.l Carbon dioxide is an effective extinguishing agenl for
flanuna.ble liquid fires when applied in sufficient concentra­
tion. Its p1;ncipal advantage is lack of agent damage. Olher
advantages are that cleanup is not necessary and rhe cosr for
recharging lhe syslem is relatively low.

C.1.2.2 The disadvantages of carbon dioxide include the need
to evacuate personnel from a protected area, limited supply of
agent. potential leakage of agent from a protected space. and
la.ck of significant cooling effect.

C.1.3 Foam.

C.1.3.1 Foam is an effective extinguishing agem for all avia­
tion fuels. It is mos1 useful for fires involving large spills. OtJ1er
advantages are its ability to cover large fuel spills before they
become ignited and iis insulating qualities.

C.1.3.2 The disadvantages of foam include lack of dfecrive­
ness on tJiree-dimensional fires (e.g., fuel flowing from an 
elevated source). cost of agent, and need for cleanup. Foam 
systems a.re not effective on fires involving flammable g-ases.

C.1.4 Dry Chemical.

C.1.4.l Dry chemical extinguishing agents arc- effective for
flammable liquid and gaseous fires. They have rapid knock­
down and extinguishing capability.
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C. l .4.2 D1)' chemical extinguishing agems are not considered
desirable for test cell coverage due to extensive cle,ump
required and potential damage to electrical contacts and
engine parts.

C.1.5 Gaseous Agents. Gaseous agents can be used for extin­
guishing fuel spill fires and engine fires. They have the ability
to extinguish or suppress fires in surface-burning Class A mate­
rials and extinguish Class B fires and are safe to use on Class C
(eleca-ical) fires. The compatibility of the agents with engine
parts should be investigated, because the decomposition prod­
ucts could be corrosive.

Annex D Informational References 

D.l Referenced Publications. The documents or portions
thereof listed in this annex are referenced within the informa­
tional sections of this standard and are not part of the require­
ments of this document unless also listed in Chapter 2 for
other reasons.

D.l.l NFPA Publications. National Fire Protection Associa­
tion, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 12, Standard on C(l,rbon Dioxide Extinguishing Systems, 
2022 edition. 

NFPA 68, Standard on Exj>losion Protection by Dejlagration Vent­
ing. 2018 edition. 

NFPA 69, Standard 011 E).t1losion Prevention Systems. 2019 
edition. 

D. I .2 Other Publications.

A D.l.2.1 ASME Publications. American Society of Mechanical 
Engineers, Two Park Avenue. New York, NY 10016-5990. 

ASME B31. l, Power Piping, ASJ\IIE Code Jm· Pressure Piping, 
2020. 

D.1.2.2 UN Publications. United Nations Publications, 
Customer Service, P.O. Box 960, Herndon, VA 20172. 

United Nations Environment Programme, Mont1·eal Proto
col

on Substances that Depl,ete the Ozone Layer-Final Act, 1987. 

D.2 Informational References. (Reserved)

D.3 References for Extracts in Informational Sections.
(Reserved)
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Sequence of Events for the Standards 
Development Process 

OnCP the curwnt l'dition is fn1blished, a Standard is o/Jenl'll for 
Public ln/ntl. 

Step 1 - Input Stage 

• Input accepted from the public or other committees for
consideration to develop the First DrafL

• Technical Committee holds First Draft Meeting to revise
Standard (23 weeks); Technical Committee(s) with Cor­
relating Committee (10 weeks)

• Technical Commiuee ballots on First Draft (12 weeks);
Technical Committee(s) with Co1Telating Committee
(11 weeks)

• Correlating Conuniuee First Draft Meeting (9 weeks)
• Correlating Commiuee ballots on First Draft (5 weeks)
• First Draft Report posted on the document information

page 

Step 2 - Comment Stage 

• Public Comments accepted on First Draft (JO weeks) fol­
lowing posting of First Draft Report

• If Standard does not receive Public Comments and the
Technical Committee chooses not to hold a Second Draft
meeting, the Standard becomes a Consent Standard and
is sent directly to the Standards Council for issuance (see
Step 4) or

• Technical Committee holds Second Draft Meeting
(21 weeks); Technical Committee(s) with Co1Telating
Committee (7 weeks)

• Technical Committee ballot� on Second Draft (J 1 weeks);
Technical Conmtittee(s) with CorTelating Committee
(10 weeks)

• Correlating Committee Second Draft Meeting (9 weeks)
• Correlating Committee ballots on Second Draft

(8 weeks)
• Second Draft Report posted on the document info1ma­

tion page

Step 3 - NFPA TechnicaJ Meeting 

• otice oflntent to Make a Motion ( ITMAM) accepted
(5 weeks) following the posting of Second Draft Report

• ITMAMs are reviewed and valid motions are certified
by the Motions Committee for presentation at the NFPA 
Technical Meeting

• NFPA membership meet� each June at the NFPA Techni­
cal Meeting to act on Standards with "Certified A mend­
ing Motions" (certified ITMAM_s)

• Committee(s) vote on any successful amendments to the
Technical Commiuee Report� made by the NFPA mem­
bership at the FPA Technical Meeting

Step 4 - Council Appeals and Issuance of Standard 

• otification of intent to file an appeal to tJ1e Standards
Council on Technical Meeting action must be filed within
20 days of the FPA Technical Meeting

• Standards Council decides, based on all evidence,
whether to issue the standard or to take other action

Notes: 

1. Time periods are approximate; refer to published sched­
ules for actual dates.

2. Annual revision cycle documents with certified amend­
ing motions take approximately 101 weeks to complete.

3. Fall revision cycle documents receiving certified amend-
ing motions take approximately 141 weeks LO complete.

Committee Membership 
Classijications1 •2•

3
•
4 

T he following classifications apply LO Committee members 
and represent their principal interest in the activity of the 
Committee. 

l .  M Manufacturer: A representative of a maker or mar­
keter of a product, assembly, or system, or portion 
thereof, tJ1at is affected by the standard. 

2. U User: A representative of an entity that is subject Lo
the provisions of tJ1e standard or that voluntarily 
uses the standard. 

3. IM lnstal le1/Maintainer: A representative of an entity that 
is in the business of installing or maintaining a prod­
uct, assembly, or system affected by the standard. 

4. L Labor: A labor representative or employee concerned
with safety in the workplace. 

5. RT Af)/Jlil'd Resemrh/Tesling Laboratory: A representative
of an independent testing laborat0ry or indepen­
dent applied research organization that promulgates 
and/ or enforces standards. 

6. E Enforring A utlwrity: A representative of an agency or
an organization that promulgates and/ 01- enforces 
standards. 

7. I lnsumnce: A representative ofan insurance company,
broke1-, agent, bureau, or inspection agency. 

8. C Consume,·: A person who is or represents the ultimate
purchaser ofa product, system, or service affected by 
the standard, but who is not included in (2). 

9. SE SfJl'cial fa/Jeri: A person not representing ( l )  tl1rough
(8) and who has special expertise in tJ1e scope of the
standard or portion thereof.

OTE 1: "Standard" connotes code, standard, recom­
mended practice, 01- guide. 

OTE 2: A representative includes an employee. 

OTE 3: vVhile tl1ese classifications will be used by the 
Standards Council to achieve a balance for Technical Com­
mittees, tJ1e Standards Council may determine that new 
classifications of member or unique interests need repre­
sentation in order LO foster the best possible Committee 
deliberations on any project. In this connection, tJ1e Stan­
dards Council may make such appointments as it deems 
appropriate in tJ1e public interest, such as the classification 
of "Utilities" in the ational Elecu-ical Code Committee. 

NOTE 4: Representatives of subsidiaries of any group are 
generally considered LO have the same classification as the 
parent organization. 
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Submitting Public Input I Public Comment Through the Online Submission System 

Following publication of the current edition of an NFPA standard, the development of the next edition 

begins and the standard is open for Public lnpuL. 

Submit a Public Input 

NFPA accepts Public Input on documents through our onlinc submission system at www.nfpa.org. To use 

the on line submission system: 

• Choose a document from chc List ofNFPA codes & standards or filter by Development Stage for 

"codes accepting public input." 

• Once you arc on the document page, select the "Next Edition" tab.

• Choose the link " T he next edition of this standard is now open for Public Input." You will be asked

co sign in or create a free on line account with FPA before using this system.

• F ollow the onlinc instructions to submit your Public Input (sec www.nfpa.org/publicinput for de­

tailed instructions).

• Once a Public Input is saved or submitted in the system, it can be located on the "My Profile" page

by selecting the "My Public Inputs/Commcnts/NITMAMs" section.

Submit a Public Comment 

Once the First Draft Report becomes available there is a Public Comment period. A ny objections or fur­

ther related changes to the content oflhc First Draft mrust be submitted at the Comment Stage. To sub­

mit a Public Comment follow the same steps as previously explained for the submission of Public Input. 

Other Resources Available on the Document Information Pages 

Header: View docwncnt title and scope, access to our codes and standards or FCSS subscription, and 

sign up to receive email alcns. 

Ctnenl & Pnor 
Editions 

Next Edition 

Technical 
Committee 

Research current and previous edition inforn1ation. 

Follow the committee's progress in the processing of a standard in its next revision cycle. 

View current commiuee rosters or apply to .a committee. 

For members, officials, and AHJs to submit standards questions Lo FPA staff. Our Technical 
AskaTecmcal Questions Service provides a convenient ,va}' to receive timely and consistent technical assistance 

�-Qu_es_u_on_� when you need to know more about fFPA standards relevant to your work.

f'llchase Products 

& Tra1n1ng 

Related Products 

Provides links to available articles and research and statistical reports related to our st.andards. 

Discover and purchase the latest products and training. 

View related publications, u·aining, and other resources available for purchase. 
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Information on the NFPA Standards Development Process 

I. Applicable Regulations. The primary rules governing the processing of FPA standards (codes, standards,
recommended practices, and guides) are the FPA Regulations Govnning tltP Deuelopmmt of NFPA Standards (RPgs). Other
applicable rules include NFPA Byk,ws, NFPA Technical Meeting Canve11Lion Rules, NFPA Guide for the Can duct of Partici/Jants in
the NFPA Standards Development Process, and the fPA Regulations Governing Petilums lo lite Bomd of Dir,rlors from Decisions of
thP Standards Council. Most of these rules and regulations are contained in the NFPA Standards DirPcto1)'. For copies of the
Directory, contact Codes and Standards Adminisu·ation at NFPA headquarters; all these documents are also available on the

FPA website at "www.nfpa.org/regs." 

The following is general information on the NFPA process. All participants, however, should refer to the actual rules and 
regulations for a full understanding of th is process and for the criteria that govern participation. 

II. Technical Committee Report. The Technical Committee Report is defined as ''lhe Report of the responsible
Commiuee(s), in accordance with the Regulations, in preparation of a new or revised NfPA Standard." The Technical
Committee Report is in two parts and consists of the First Draft Report and the Second Draft ReporL (See Regs at
Section 1.4.) 

m. Step I: First Draft Report. The First Draft Repon is defined as "Part one of the Technical Committee Report, which 
documents the Input Stage." The First Drafi. Report consists of the First Draft, Public Input, Committee Input, Committee 
and Correlating Commiuee Statements, Correlating Notes, and Ballot Statements. (See Regs at 4.2.5.2 and Section 4.3.) 
Any objection to an action in the First Draft Report must be raised through the filing of an appropriate Commem for
consideration in the Second Draft Report or the objection will be considered resolved. rSee Regs at 4.3. l (b). l 

IV. Step 2: Second Draft Report. The Second Draft Report is defined as "Part two of the Technical Committee Report,
which documents the Comment Stage." The Second Draft Repon consists of the Second Draft, Public Comments with
corresponding Committee Actions and Committee Statements, Correlating otes and their respective Commiuee
Statement5, Committee Comments, Correlating Revisions, and Ballot Statement5. (See Regs at 4.2.5.2 and Section 4.4.)
The First Draft Report and the Second Draft Report together constit1.1te the Technical Committee Report. Any outstanding
objection following the Second Draft Report must be raised through an appropriate Amending Motion at the NFPA
Technical Meeting or the objection will be considered resolved. [See Regs at 4.4. l (b) .l

V. Step 3a: Action at NFPA Technical Meeting. Following the publication of the Second Draft Report, there is a period
during which those wishing to make proper Amending Motions on the Technical Com mi Ltee Reports must signal their 
intention by submitting a Notice of Intent to Make a Motion (NITMAM). (See Regs at 4.5.2.) Standards that receive 
notice of proper Amending Motions (Certified Amending Motions) will be presented for action at the annual June NFPA
Technical Meeting. At the meeting, the NFPA membership can consider and act on these Certified Amending Motions as
well as Follow-up Amending Motions, that is, motions that become necessary as a result of a previous successful Amending
Motion. (See 4.5.3.2 through 4.5.3.6 and Table I, Columns 1-3 of Regs for a summary of the available Amending Motions
and who may make them.) Any outstanding objection following action at an NFPA Technical Meeting (and any further
Technical Committee consideration following successful Amending Motions, see Regs at 4.5.3.7 through 4.6.5) must be 
raised through an appeal to the Standards Council or it will be considered to be resolved. 

VI. Step 3b: Documents Forwarded Directly to the Council. \•\/here no ITMAM is received and certified in accordance 
with the Technical Meeting Convention Rules, the standard is forwarded directly to the Standards Council for action on
issuance. Objections are deemed to be resolved for these documents. (See Regs at 4.5.2.5.)

vn. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive mauers 
related LO the development, concen t, or issuance of any document of the NFPA or on matters within the purview of L11e 
authoiity of the Cow1cil, a� established by the Bylaws and as detennined by L11e Board of Directors. Such appeals must be in 
written form and filed with the Secretary of the Standards Council (see Rt>gs at Section 1.6). Time constraints for filing an 
appeal must be in accordance \\�th 1.6.2 of the Regs. Objections are deemed to be resolved if not pursued at chis level. 

VIII. Step 4b: Document Issuance. The Standards Council is the issuer of all documents (see Article 8 of Bylaws). The
Council acL� on the issuance of a document presented for action at an NFPA Technical Meeting witl1in 75 days from L11e
date of the recommendation from L11e NFPA Technical Meeting, unless L11is period is extended by the Council (see Rl'gS at
4.7.2). For documents forwarded directly to the Standards Council, the C'..ouncil acts on the issuance of the docLtment at its
next scheduled meeting, or at such other meeting as the Council may determine (see Regs at 4.5.2.5 and 4.7.4).

IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibility for the 
administration of the codes and standards developmem process and the issuance of documents. However, where
extraordinary circumstances requiring tl1e inten·ention of the Board of Directors exist, the Board of Directors may take
any action necessary to fulfill it5 obligations to preserve the integrity of the codes and standards development process
and to protect the interests of L11e NFPA. The rules for petitioning the Board of Directors can be found in L11e RPgulations
Governing Pl'titions to thl' Board of Dil-Pctors from Decisions of the StandMds Council and in Section I. 7 of L11e Regs.

X. For More Information. The program for the NFPA Technical Meeting (as well a� the NFPA website as information 
becomes available) should be consulted for the date on which each report scheduled for consideration at L11e meeting will
be presented. To view the First Draft Report and Second Draft Report as well as information on NFPA rules and for up-to­
date information on schedules and deadlines for processing I fPA documents, check the NFPA website (www.nfpa.org/
docinfo) or contact fPA Codes & Standards Administration at (617) 98+7246. 
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