FROM HQ AFCESA/ CES
139 Barnes Drive, Suite 1
Tyndal | AFB, FL 32403-5319

SUBJECT: Engi neeri ng Technical Letter (ETL) 98-8: Fire Protection
Engineering Criteria - Existing Aircraft Facilities

1. Purpose. This ETL provides fire protection criteria governing existing
facilities housing Air Force aircraft or other aircraft on Air Force
installations. These criteria provide for protection of adjacent aircraft and
the facility in the event of a fuel spill fire. Human intervention is always
required to minimze danage to incident aircraft.

2. Application: Al types of aircraft facilities with installed fire
suppression systens, including but not linited to maintenance, servicing, and
st orage hangars; corrosion control hangars; fuel cell repair hangars; depot
overhaul facilities; research and devel opnent (R&D)/testing facilities housing
aircraft; and all types of aircraft shelters (weather, alert, sem -hardened
and hardened). Conpliance with this ETL is mandatory for

noder ni zati on of water and foam water deluge hangar fire protection
systens.

nmoder ni zati on of aqueous film form ng foam (AFFF) hangar fire protection
systens

noder ni zati on of high expansi on foam hangar fire protection systens.
nmoder ni zation of fire protection water punping systens.

alteration, addition, renovation, rehab, nodernization, and upgrade
projects that have not conpleted the Project Definition (PD) phase.

alteration, addition, renovation, rehab, nodernization, and upgrade
proj ects beyond the PD phase but not in active design status.

Conpliance with this ETL should be considered for projects in active design
beyond PD. Applying these criteria will result in reduced origina
construction and |life-cycle nmintenance costs, and increased overal
reliability of the fire protection features.

2.1. Existing Facilities Wthout Suppression Systens: Design and

construction of fire protection features for all existing aircraft facilities
without installed fire suppression systens will conply to the extent possible
with ETL 98-7, Fire Protection Engineering Criteria - New Aircraft Facilities.

2.2. Cccupancy Changes Change of aircraft does not constitute a change of
occupancy. Use this ETL during beddown of a new mission aircraft or change of
aircraft type unless the MAJCOM requires use of ETL 98-7. Use ETL 98-7 during
maj or change of occupancy, such as converting a forner hangar currently used
as a warehouse back to an aircraft hangar

2.3. Oher Facilities: Facilities used exclusively for aero club and
simlar aircraft (T-3, T-41, TG 3, TG4, TG 7, TG 9, S-10) within the size
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limtations for Group Il hangars in NFPA 409, Standard on Aircraft Hangars,
nmust conply with NFPA 409 requirements for Group IIl aircraft hangars.

2.4. Exenpt Facilities:
Aircraft shelters with two or fewer sides (including partial walls).
These shelters will be treated as open ranps.

2.5. Authority: AFlI 32-1023, Design and Construction Standards and Execution
of Facility Construction Projects.

2.6. Effective Date: Imediately. Expires five years from date of issue.
2.7. Recipients: Al M,jor Conmands and other Air Force activities.

NOTE: Criteria in this ETL assune fire departnent capabilities consistent
with AFl 32-2001, The Fire Protection Operations and Fire Prevention Program
and a water supply and fire hydrant configuration at the hangar to support
firefighting. Use of these criteria at other |ocations is not recomended

wi thout a complete risk analysis prepared by the base (or the project A-E for
new construction) and accepted by the MAJCOM Fire Protection Engi neer (FPE)
and the MAJCOM Fire Departnent Operations (FDO) group

3. Referenced Publications.

3.1. Air Force:
AFl 32-1066, Plunbing Systens
AFl 32-2001, The Fire Protection Operations and Fire Prevention
Program
AFM 88- 29, Engi neering Wather Data
Technical Order 1-1-3, Inspection and Repair of Aircraft Internal Tank
and Fuel Cells

3.2. DoD:
-M L- HDBK- 1008C, Fire Protection for Facilities Engineering, Design, and
Construction
‘M L- F-24385F, Fire Extinguishing Agent, Aqueous Film Form ng Foam ( AFFF)
Li quid Concentrate, for Fresh and Sea Water

3.3. National Fire Protection Association (NFPA):
- NFPA 11A, Standard for Medium and Hi gh- Expansi on Foam Syst ens
NFPA 13, Standard for the Installation of Sprinkler Systens
NFPA 16, Standard for the Installation of Del uge Foam
-Water Sprinkler and Foam Water Spray Systens
NFPA 16A, Standard for the Installation of Cl osed-Head Foam Wt er
Sprinkl er Systens
NFPA 20, Standard for the Installation of Centrifugal Fire Punps
NFPA 24, Standard for the Installation of Private Fire Service Mins
and
their Appurtenances
NFPA 30, Flammabl e and Conbusti bl e Li qui ds Code
NFPA 31, Standard for the Installation of QI Burning Equi pnent
NFPA 33, Standard for Spray Application Using Flanmmble or



Conbustible Materials

NFPA 34, Standard for Di pping and Coating Processes Using Fl anmabl e
or Conbusti bl e Liquids

NFPA 54, National Fuel Gas Code

NFPA 70, National Electrical Code

NFPA 72, National Fire Al arm Code

NFPA 90A, Standard for the Installation of Air Conditioning and

Ventilating Systens

NFPA 101, Code for Safety to Life fromFire in Buildings and

Structures

NFPA 231, Standard for General Storage

NFPA 231C, Standard for Rack Storage of Materials

NFPA 409, Standard on Aircraft Hangars

NOTE: The |atest edition of an NFPA standard appli es.

3.4. Anerican Society for Testing and Materials (ASTM:
ASTM A-53, Pipe, Steel, Black and Hot-Di pped, Zi nc-Coated, Wl ded
and Seanl ess
ASTM A- 795, Bl ack and Hot - Di pped Zi nc- Coat ed (Gal vani zed) Wel ded
and Seanl ess Steel Pipe for Fire Protection Use
ASTM D2996- 95, Fil ament-Wund “Fi bergl ass” (d ass-Fi ber-Rei nforced
Ther nosetti ng- Resi n) Pi pe

3.5. Anerican National Standards Institute (ANSI):
ASME/ ANSI Al13. 1-1996, Schenme for the ldentification of Piping Systens
ASME/ ANSI B31. 3- 1996, Process Piping

3.6. Private Industry:
Factory Mutual Loss Prevention Data Sheet 1-22, Criteria for Maxi num
Foreseeabl e Loss Fire Walls and Space Separation
Factory Mutual Loss Prevention Data Sheet 1-23, Protection of Openings

4., Specific Requirenents. This ETL, in accordance with paragraph 1.3.4 of

M L- HDBK- 1008C, Fire Protection for Facilities Engi neering, Design, and
Construction, takes precedence over ML-HDBK 1008C, section 4.16. This ETL is
the Air Force alternative to National Fire Protection Association Standard 409
and will be used instead of that standard except as noted. Attachnent 1
provides criteria and technical guidance.

4.1. U.S. Arny Corps of Engineers Center of Expertise for Aircraft Hangar Fire
Protection.

4.1.1. For all hangar Mlitary Construction (MLCON) projects on which the
CoE is the Design Agent, the CoE Center of Expertise will review all project
designs to ensure conpliance with this ETL. This review is mandatory at al
design review stages, and all formal review comments issued by the Center of
Expertise will be inplenmented to the satisfaction of the Air Force in
accordance with USACE/ CEMP 13 July 95 letter, "Fire Protection Design Review
for Air Force Hangar Facilities."



4.1.2. For all hangar M LCON projects for which the CoE is the Construction
Agent, the CoE Center of Expertise will review all contractor shop submittals
to ensure conpliance with this ETL. All review coments issued by the Center
of Expertise will be inplenented by the CoE's Contracting Officer to the
satisfaction of the Air Force. An FPE in the office of the Center of
Expertise will performthe final acceptance testing of all hangar fire
protection systens. The MLCON project will not be accepted by the CoE
Contracting Oficer until the CoE Center of Expertise has accepted the fire
protection systens.

4.2. Naval Facilities Engineering Conmand ( NAVFACENGCOM) FPE.

4.2.1. For all hangar M LCON projects for which NAVFAC is the design agent,

the Division FPE will review all project designs to ensure conpliance with
this ETL. This reviewis mandatory at all design review stages, and all
formal review comments issued will be inplenented to the satisfaction of the
Air Force.

4.2.2. For all hangar M LCON projects, the Division FPE will review all
contractor shop submittals to ensure conpliance with this ETL. All review
comments will be inplenented by the Contracting Oficer to the satisfaction of
the Air Force. An FPE will performthe final acceptance testing of all hangar
fire protection systens.

5. Point of Contact. Fire protection criteria for aircraft facilities nust
evol ve concurrently with technical developments in fire science, data
generated in fire testing prograns, and the availability of newfire
protection equi pmrent or methodol ogi es. Reconmendations for inprovenents to
this ETL are encouraged and should be furnished to M. Fred Wal ker, HQ
AFCESA/ CESM DSN 523- 6315, commerci al (850) 283-6315, FAX DSN 523-6219,
Internet: wal kerf@fcesa.af.ml.

Patrick C. Daugherty, P.E. 2 Atch
Di rector of Technical Support 1. Technical Criteria
2. Distribution List



TECHNI CAL CRI TERI A
Al R FORCE Al RCRAFT HANGAR FI RE PROTECTI ON

Al. Construction Requirenents.

Al.1. Structural Requirenents. All new structural and non structura
features added, repaired, or replaced nust be exclusively nonconbustible
construction in accordance with the Uniform Building Code (UBC). Facilities
used exclusively for aero club and simlar aircraft (T-3, T-41, TG 3, TG4,
TG 7, TG 9, S-10) neeting the space requirenents of NFPA 409 for Goup I
structures may conply with criteria in NFPA 409 for Goup Ill hangars and
par agraph A3.1.1.5.

Al.1.1. Fire-Rated Construction. Protection of structural nenbers (colums,
beans, trusses, joists) is not required in a facility protected by an approved
fire suppression systemin conpliance with this ETL.

Al.1.2. Internal Fire-Rated Separations. Wen Air Force aircraft assets are
co-located in a facility with non-DOD operations that are beyond the contro
of the DOD activity, the Air Force aircraft assets will be isolated fromthe

non- DOD areas by 4-hour rated fire walls. Penetrations of such fire walls
nmust be minimzed. Any door, wi ndow, or other penetration nust be protected
in accordance with Factory Mutual Loss Prevention Data Sheets 1-22, Criteria
for Maxi mum Foreseeable Loss Fire Walls and Space Separation, and 1-23,
Protecti on of Openings.

Al.1.2.1. To allow the greatest operational flexibility in Air Force hangars
covered by this ETL, fire-rated walls and partitions are not required between
adj acent aircraft servicing areas when the nature of the occupancy is simlar
in both bays. Operations such as fuel cell maintenance, |ICTs, and indoor
refueling nmust be separated from general nmintenance by walls of not |ess than
a 1-hour fire rating with 45-m nute opening protection. Such walls will
extend fromthe floor to the underside of the roof deck. Masonry construction
is recomended for all separation walls.

Al.1.2.2. Except in facilities containing only unfueled aircraft, operations
outside the aircraft servicing area nust be isolated fromthe aircraft
servicing area by a wall having a fire resistance rating of at least 1 hour.

This wall will extend fromthe concrete floor to the roof. All openings in
this wall will be automatic-closing or self-closing and will be rated for at
| east 45 m nutes. Masonry construction is recommended for all separation
wal | s. (These areas nust be fully sprinklered in accordance with other

sections of this ETL.)
Al.1.3. Allowable Floor Area.

Al.1.3.1. The allowable floor area of a facility is unlimted when all of the
following conditions are net:
- 100 percent of the facility is protected in accordance with this ETL;
- water supply to the sprinkler systems is in full conpliance with the
criteria in this ETL;
separations from adjacent structures conply with paragraph Al. 1.4 of
this ETL;
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i nternal separation walls conply with paragraph 1.1.2 of this ETL.

Al.1.3.2. Facilities not neeting the above conditions are limted to the

fl oor areas contained in the latest edition of the Uniform Buil ding Code for
Occupancy type S-5; except facilities used for fuel cell nmintenance,

i ntegrated conbat turns, or indoor refueling/defueling, which are Occupancy
type H5. The MAIJCOM nust aprove continued use of existing facilities
exceeding these limts.

Al.1.4. Siting/ Separation. Separation Between Adjacent Hangars. No
separation distance is required between any conbination of Type | or Type |
construction hangars protected by approved fire suppressi on systens.

Al.1.4.1. Separation Between Adjacent M ntenance Hangars of M xed
Construction. The mininmum separation di stance between adjacent hangars is 12
meters (40 feet). This may be reduced to 7.5 neters (25 feet) if one of the
hangars has a 1-hour exposure wall and protected 3/4-hour openings (e.g.

wi ndows, doors), or if both hangars have approved fire suppressi on systens.
This may be further reduced to 3 neters (10 feet) if both hangars have 1-hour
exposure walls and protected 3/4-hour openings.

Al.1.4.2. Separation Between Hangars and O her Buildings. M ninmm separation
bet ween hangars and other buildings is 12 neters (40 feet). Reductions in
this distance nust conformto the Uniform Buil di ng Code.

Al.1.4.3. Separation Between Tension Fabric Hangars and All O her Structures.
M ni mrum separati on between tension fabric structures and other structures is
30 neters (100 feet) with a clear zone of 15 neters (50 feet) immediately

adj acent to the tension fabric structure. The clear zone can not be used for
storage and nust be clear of vegetation. (Maintained lawn is permtted.) The
cl ear zone may be used as a street or driveway, but not for vehicle parking.

Al.1.5. Draft Curtains.
Al.1.5.1. Ensure the integrity of existing draft curtains.

Al.1.5.2. Provide draft curtains, if none are installed, for closed-head fire
suppressi on systens surroundi ng each sprinkler system Extend draft curtains
down fromthe roof (or ceiling) not |ess than one-eighth of the distance from
the roof (or ceiling) to the floor. Wen roof structural supports extend

bel ow the roof or ceiling, suspend draft curtains to the | owest nenber of the
structural supports, or one-eighth of the distance fromthe roof (or ceiling)
to the floor, whichever is greater. Install draft curtains to form
rectangul ar roof pockets. Install draft stops on the exposed structural roof
supports whenever possible.

Al.1.6. Exits. Ensure egress and egress marking conplies with the current
edition of the Life Safety Code, Industrial Occupancies Chapter, Specia
Provision for Aircraft Servicing Hangars.

Al.2. Uility Systens.

Al.2.1. Floor Drainage.
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Al.2.1.1. Aprons and the approach into the hangar nust be sl oped away from
the hangar with a grade of not |ess than one half of one percent (0.3:60
nmeters [1:200 feet]) to preclude a ranmp fuel spill entering the hangar. |If
the required grade cannot be achi eved, provide an appropriately sized trench
drain across the entire apron side of the hangar with a discharge to a safe
| ocation renote fromthe hangar

Al.2.1.2. Floor elevations within the hangar nust be arranged to prevent a
liquid spill within the aircraft servicing area fromflow ng into adjacent
ar eas.

Al.2.1.3. Hangars protected by water deluge systens nust provide floor
drainage in the aircraft servicing area to renove fuel spills. A properly
coordi nated design allows a fuel spill to flow away naturally fromthe
aircraft and the facility walls. Slope hangar floors away from the aircraft
shadow area and away from hangar walls. Floors must be sloped to direct
spilled fuel away fromthe aircraft to the nearest drain; slope floors one-
half to one percent. Coordinate the |ocation of drains with aircraft parking
positions. The hangar floor drainage system nust di scharge far enough from
the hangar to preclude a fire exposure to the hangar or any other structure.

Al.2.2. Heating Systens.

Al.2.2.1. Ensure heating equipnent is installed and operating in accordance
wi th manufacturer’s instructions, NFPA 90A, Standard for the Installation of
Air Conditioning and Ventilating Systens; NFPA 31, Standard for the
installation of O Burning Equi pnment; and NFPA 54, National Fuel Gas Code, as
appropriate.

Al.2.2.2. Replace heaters with a flame or glow ng el enent open to the
at nosphere in the aircraft servicing area.

A2.2.2.3. If radiant heating is desired, overhead radi ant tube heating
systens draw ng and exhausting conbustion air to the exterior of the hangar
are recommended.

Al.2.3. Electrical Systens.

Al.2.3.1. Ensure all electrical equipnment in the aircraft hangar conplies
with NFPA 70, National Electrical Code, based on the original installation
criteria. Additions and nodifications to the electrical service in the
aircraft servicing areas nust conformto the original installation criteria.

Al.2.3.1.1. Mbst hangars constructed prior to 1983 were Class | Division 1 up
to four feet, and conmmon industrial practices above four feet and in adjacent
areas.

Al.2.3.1.2. Mst hangars constructed between 1983 and 1996 were Cl ass |
Division 2 up to eighteen inches and up to the height of the door, except
within two feet of the walls. Wthin two feet of the walls and in adjacent
areas suitably cut off, common industrial practices were followed. Fue
systens mai ntenance facilities were an exception, where all electrica
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equi pnent in the aircraft servicing area was Class | Division 2 to the hei ght
of the hangar door.

Al.2.3.1.3. Mdst hangars constructed since 1996 conply with NFPA 70, Article
513.

Note: Technical Order 1-1-3, Inspection and Repair of Aircraft Interna
Tank and Fuel Cells, further requires all outlets in the aircraft fue
system mai nt enance servicing areas to be Class 1 Division Il-rated.

This is an aircraft nmintenance (user) safety requirement, not a fire
safety issue. Questions should be directed to the command fuels system
mai nt enance office or the T.O Manager at Warner Robins Air Logistics
Center.

Al.2.3.2. If electrical service is required in the aircraft servicing area
install electrical equiprment in general nmintenance aircraft hangars in
accordance with NFPA 70, Article 513, except as noted bel ow.

Al.2.3.2.1. Install electrical equipnent in hangars for fuel system

mai nt enance operations involving aircraft serviced with JP-8 (or another
conmbustible fuel at a tenperature below its flash point) in accordance with
NFPA 70, the National Electric Code NEC Article 513.

NOTE: Technical Order 1-1-3 further requires all outlets in the
aircraft servicing area to be Class 1 Division Il rated. This is an
aircraft maintenance (user) safety requirement, not a fire safety issue;
questions should be directed to the command fuel s system nai nt enance
office or the T.O. Manager at Warner Robins Air Logistics Center

Al.2.3.2.2, Requirenments in paragraphs Al.2.3.2.2.1 and Al.2.3.2.2.2 apply to
installed electrical equiprment in hangars with the foll owi ng operations:
refueling or defueling regardless of fuel type (other than fue
syst em mai nt enance) ;
I ntegrated Conbat Turns (ICTs) regardless of fuel type, and
fuel system maintenance operations with flanmable fuels including JP-
4 (or a conbustible fuel at a tenperature above flash point).

Al.2.3.2.2.1. Electrical equipnment in the aircraft servicing area above the
floor up to the height of the highest hangar door nust satisfy NEC criteria
for Class | Division 2 |ocations.

Al.2.3.2.2.2. Electrical equipnment outside the classified area in the
aircraft maintenance area, including lights, nust conformto NEC Article 5183.

Al1.2.3.3. In hangars where the rate of spray paint application exceeds one
quart per hour or the cunul ative application of nore than one gallon over an
ei ght-hour period, install electrical equipnent in accordance w th NFPA 33,

Standard for Spray Application Using Fl ammabl e or Conbustible Mterial s.

A2. Accessibility for Firefighting.

A2.1. Hangar Doors. Hangar doors nust operate under emergency conditions.
The el ectrical supply for power-operated doors must be independent of the
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bui | di ng power supply to permt isolation of power to the facility during a
fire without interrupting power to door notors.

A2.1.1. Configure hangar doors for manual operation w thout special tools or
di sassenbly.

A2.1.2. Use door track heaters in areas subject to freezing to prevent
accurul ated snow and i ce frominpedi ng operation of hangar doors.

A2.1.3. Provide a key-operated power switch on the hangar exterior

A2.2. Personnel Doors. To provide adequate access into the hangar for nornal
structural firefighting operations, personnel doors will satisfy requirenents
of the Life Safety Code, Industrial Occupanci es Chapter, Special Provisions
for Aircraft Servicing Hangars Section (NFPA 101, Code for Safety to Life from
Fire in Buildings and Structures).

A3. Fire Suppression Systens.
A3.1. Requirenents.

A3.1.1. Applicable Design Standards and Criteria. Ensure fire suppression
systens are installed and operating in accordance with manufacturer's
instructions and the original design criteria, except water deluge systens,
whi ch shoul d be nodernized in accordance with this ETL. All adjacent areas of
t he hangar nust have automatic sprinkler protection. Sprinkler protection
nmust be designed for the occupancy hazard present in accordance with this ETL,
M L- HDBK 1008C, and the foll owi ng NFPA Standards:
- NFPA 13, Standard for the Installation of Sprinkler Systens
NFPA 16A, Standard for the Installation of Cl osed-Head Foam Wt er
Sprinkl er Systens
NFPA 30, Fl ammabl e and Conbusti bl e Li qui ds Code
NFPA 33, Standard for Spray Application Using Flanmable or
Conbusti bl e Materials
NFPA 34, Standard for Di pping and Coating Processes Using
Fl ammabl e or Conbusti bl e Liquids
NFPA 231, Standard for General Storage
NFPA 231C, Standard for Rack Storage of Materials

VWhere there is a conflict between this ETL and an NFPA standard or code, this
ETL takes precedence.

A3.1.1.1. Protect areas used exclusively for unfueled aircraft (in accordance
with Technical Oder 1-1-3) with conventional wet-pipe sprinkler systens

desi gned for Ordinary Hazard Group 2 occupancy (8.0 | pm nf over 270 square
meters [0.2 gpm ft? over 3000 square feet]).

A3.1.1.2. Protect dedicated single-aircraft facilities used exclusively for
non-destructive inspection (NDI') (e.g., x-raying) of fueled aircraft with no
aircraft mai ntenance or servicing operations with conventional wet-pipe
sprinkl er systens designed for Extra Hazard Group 1 occupancy (12.0 | pm n?
over 270 square neters [0.3 gpm ft2over 3000 square feet]).
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A3.1.1.3. Protect areas used for fueled aircraft with any of the follow ng.

A3.1.1.3.1. A conventional water deluge sprinkler systemdelivering not |ess
than 7.0 | pminf (0.17 gpm ft?) nodernized in accordance with this ETL. System
nmust conply with the NFPA 13, Standard for the Installation of Sprinkler
Systens, current at the tine of system acceptance.

A3.1.1.3.2. A closed-head foamwater sprinkler systemdelivering not |ess
than 6.5 | pmnt (0.16 gpm ft? with a hangar floor-to-ceiling height |ess than
40 feet. Systemnust conply with the NFPA 16A, Standard for the Installation
of Cl osed-Head Foam Water Sprinkler Systens, at the tinme of system acceptance.
Hangars over 40 feet in height nust also have a | ow | evel foamwater nozzle
system (A3.1.1.3.5).

A3.1.1.3.3. A deluge foamwater sprinkler systemdelivering not |less than 6.5
lpm n? (0.16 gpm ft?). System nust conply with the NFPA 16, Standard for the
Installation of Deluge Foam Water Sprinkler Systems, at the tinme of system
accept ance.

A3.1.1.3.4. A high-expansion foam system providing a mni numfoam depth of 1
meter (3 feet) over the entire aircraft servicing area and adjacent undivi ded
areas. System must conply with the NFPA 11A, Standard for Medi um and Hi gh
Expansi on Foam System current at the tine of system acceptance.

A3.1.1.3.5. A lowlevel foamwater nozzle systemdelivering 4.0 | pmn? (0.1
gpm ft?) over the aircraft servicing area. These are found in many hangars
together with either a cl osed-head foamwater sprinkler system a deluge foam
wat er sprinkler system or an automatic sprinkler system and, in a few cases,
Wi t hout any supporting system

A3.1.1.4. Protect Goup Ill hangars used exclusively for aero club and
simlar aircraft (T-3, T-41, TG 3, TG4, TG 7, TG 9, S-10) with conventiona
wet - pi pe sprinkler systens designed for Extra Hazard Group 1 occupancy (12
| pm’ n? over 270 square neters [0.3 gpm ft2 over 3000 square feet]).

A3.1.2. Manual Foam Water Fire Hose Stations. Neither interior nor exterior
foam wat er hose stations or fire hose connections are required. Renove
exi sting manual foamwater fire hose stations.

A3.1.3. Fire Department Connections. Fire departnent connections on foam
wat er systems are not required. Existing fire departnment connections should
remain unless repair is necessary, when they should be renoved.

A3.1.4. Test Header. Provide a test header for all foam water systens.
Locate the header inside the aircraft servicing area as near as practical to
an outside door. Configure the test header to permt individual testing of
each proportioner. Each test header nmust have at |east four, valved 2.5-inch
(no equal metric standard) hose fittings.

A3.1.5. Underground Pi ping. Ensure underground piping systens are installed
and operating in accordance with NFPA 24, Standard for the Installation of
Private Fire Service Miins and their Appurtenances, and the follow ng:
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A3.1.5.1.

Provi de ductile iron pipe or

other pipe listed by Underwriters

Laboratories or approved by Factory Miutual for buried fire service application

for all underground uses.

A3.1.5.2.

Repl ace unapproved pi ping.

Repl ace any pi pi ng passing through the hangar floor where pipe or
tie rods are in contact with the earth/concrete interface.
rods neet size and nunber requirenments of NFPA 24.
pi pi ng under hangar/facility floor sl abs.
floor line, use concrete trenching with open steel grating.

Ensure all tie
Do not install any new
I f piping nust be | ocated bel ow the
Do not instal

any piping, including the fire protection water service entrance into the
buil ding, that allows pressurization of the space below the floor slab
M ni m ze new pi pi ng under paved operational surfaces (taxiways and aircraft

par ki ng) .

FIRE PROTECTION
EQUIPMENT ROOM

HANGAR EXTERIOR WALL

ALL WELDED OR FLANGED

CONNECTIONS
TO RISERS

AL

FINISHED GRADE
¢—I PIV

-

HANGAR FLOOR

y

HANGAR FOUNDATION

Figure Al. Water Supply Pipe Entry

A3.1.5. 3.

FIRE PROTECTION
EQUIPMENT ROOM

HANGAR EXTERIOR WALL

ALL WELDED OR FLANGED

CONNECTIONS
TO RISERS

AA

FINISHED GRADE
¢ i]PN

Pt

HANGAR FOUNDATION

HANGAR FLOOR

GRATING I*

Figure A2. \Water Supply Pipe Entry

Si ze new underground mains to ensure nmaxi num fl ow vel ocity does not

exceed 3 neters per second (10 feet per second).

A3.1.5. 4.

Use flanged fittings (Figures Al and A2) to transition the fire

protection water service entrance from horizontal to vertical as it enters the

bui I di ng.
or flanged fittings with set screws.

Do not use gasketed conpression fittings (including |Iocking type)
Exi sting gasketed conpression fittings

and flanged fittings with set screws may remain, provided there is no evidence

of nmovenent or wear.

A3.1.5.5.

according to manufacturer's gui dance.
underground fire nmains in the sane manner

ot her buried piping at the |ocation.

A3.1.5.6.
sol ution underground.

A3.1.6. Backfl ow Preventi on.

I nst al |

Ensure corrosion protection systens are installed and operating
Provi de corrosion protection on new

as required for donestic water and

Do not install new piping carrying foam concentrate or foam water

backfl ow prevention devices at
connections to domestic water distribution systens.

Val ves that are part of a

backfl ow prevention assenbly must be an indicating type and be supervised.
Onit post indicator val ves when backfl ow preventers are | ocated outside.
Locat e backfl ow preventers inside the protected buil dings when freeze

protection is required.

Do not use heat tapes or tracings to provide freeze
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protection; however, in |locations where sinple insulation provides adequate
freeze protection, the backfl ow preventer may be | ocated outside. (See AFl 32-
1066, Pl unbing Systens.)

A3.1.6.1. Use reduced-pressure backfl ow preventers with new connections
bet ween potabl e water systens and systens containing foam

A3.1.6.2. Unless otherwise required by |ocal health/water authorities, use
doubl e-check val ve assenblies with new connecti ons between potabl e water
systenms and systens that do not contain chemcals (e.g., wet pipe systens).

A3.1.6.3. Install backflow prevention on the discharge side of punps supplied
directly from donmestic water systens.

A3.1.7. Interior Piping Systens.

A3.1.7.1. Limt maximmflow velocity in newinterior facility piping to 6
neters per second (20 feet per second) or |ess.

A3.1.7.2. Water and foamwater solution piping nust be standard-wei ght pipe
conform ng to ASTM A-795, Bl ack and Hot-Di pped Zi nc-Coated (Gal vani zed) Wel ded
and Seanl ess Steel Pipe for Fire Protection Use, or ASTM A-53, Pipe, Steel

Bl ack and Hot - Di pped, Zinc-Coated, Wl ded and Seam ess. Do not use gal vani zed
pi pe for foamwater solution. Use threaded, flanged, or grooved fittings. Do
not use fittings which couple plain end pipe. Do not use welded sprinkler
fittings or outlets for foamwater solution

A3.1.7.3. Foam concentrate pipe nust be either grooved, welded, or flanged
stainl ess steel or filanment-wound fiberglass, satisfying or exceeding ASTM
D2996, Fil anent-Wund “Fi bergl ass” (d ass-Fi ber-Rei nforced Thernosetting-
Resin) Pipe), designation code “RTRP-11 FF-3121,” installed in accordance with
ASME/ ANSI B31. 3, Process Piping.

A3.1.7.4. Paint all exposed interior piping (color to be the sane as the
wal | s/ceiling or a conplenmenting color) and mark all exposed interior piping
indicating the type of fluid carried and direction of flow Stainless stee
and fiberglass piping my be cleaned and | eft unpainted. Plastic w aparound-
type pipe | abels nmust conformto ASME/ ANSI A13. 1-1996, Schenme for the
Identification of Piping Systens. Labels are not required on sprinkler system
branch |ines and pipes | ess than 2 inches (5.08 centinmeters) nom nal size.
The foll owi ng | egends are required:
- FI RE PROTECTI ON WATER - used on dedi cated potabl e and non-potabl e
fire protection water |ines.
FOAM CONCENTRATE - used on AFFF/ FOAM concentrate |i nes.
FOAM WATER NOZZLE - used on |ines supplying supplenmentary foam
wat er nozzl es.
FOAM WATER SPRI NKLER - used on |ines supplying overhead AFFF/ FOAM
wet pipe, deluge, and pre-action sprinkler systens.
FI RE SPRI NKLER or SPRI NKLER FI RE - used on standard wet pipe
systens.

A3.2. Deluge Automatic Sprinkler Systens.
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A3.2.1. Replace all drop-hamer deluge valves (Ginnell Corporation and

Aut omatic Sprinkler Corporation Mbddel C) with externally resetable (wthout
openi ng the val ve assenbly and without the use of special tools) electrically-
activated deluge (automatic water control) valves. Maxinmmvalve size is siXx
i nches.

A3.2.2. Replace all gaskets, clappers, seats, and seals on all other del uge
val ves over 20 years old.

A3.2.3. Limt the area protected by an overhead sprinkler systemto a naxi num
of 1400 square neters (15,000 square feet) per riser. Wen nmultiple systens
are required in an aircraft servicing area, all overhead systens should cover
essentially equal floor areas.

A3.3. Wt Pipe and Pre-action Automatic Sprinkler Systens (Water Only and
Foam Water).

A3.3.1. Use a wet-pipe autonmatic sprinkler systemin geographic areas having a
99% dry bulb tenperature greater than -17.7 °C (0 °F) (per AFM 88-29,

Engi neeri ng Weat her Data). See paragraph A5.4 pertaining to building
tenperature supervision when the 99% dry bulb tenperature is less than -0.5 °C
(33 °F)(per AFM 88-29).

A3.3.2. Use a pre-action automatic sprinkler system activated by a roof- or
ceiling-level thermal detection system as described in paragraph A3.7.2 of
this ETL i n geographic areas having a 99% dry bulb tenperature less than -17.7
°C (0 °F) (per AFM 88-29).

A3.3.2.1. Provide externally re-setable (w thout opening the valve assenbly
and wi thout the use of special tools) automatic water control (deluge) valves
for pre-action systens. Maxinumvalve size is six inches.

A3.3.2.2. Do not provide supervisory air on pre-action sprinkler systens or
renove an existing installation in aircraft servicing areas.

A3.3.4. Replace sprinklers at the roof or ceiling level with quick response
sprinklers having tenperature ratings of 79.4 °C (175 °F).

A3.3.5. Replace all gaskets, clappers, seats, and seals on all valves over 20
years ol d.

A3.3.6. Ensure each system has an inspector test valve and all sections of
pi pi ng not draining back to the main drain have | ow point drains.

A3.3.7. Ensure a diaphragm pressure/surge accumnul ator/suppressor tank of not
| ess than 38-liter (10-gallon) capacity is provided for each separate wet pipe
or pre-charged systemriser

A3.4. Low Level Foam Water Nozzle Systens.
A3.4.1. Limt new replacenent individual foamwater nozzle flowrates to |ess

than 1900 | pm (500 gpm. Replace automatic oscillating nozzles with multiple
fixed nozzles at the same | ocation. Oscillating nmonitor non-aspirating foam
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wat er nozzles may only be used when fixed nozzles cannot provide the required
cover age.

A3.4.2. Ensure the foamwater systemis pre-charged with foamwater solution
up to the automatic water control valve (deluge valve), |ocated at each foam
wat er nozzle. Systems with renpte automatic water control valves may renmin.

A3.4.3. The foamwater application rate fromfoamwater nozzle systens mnust
be not less than 40 I pmn? (0.10 gpm ft2) over the protected area.

A3.4.3.1. In aircraft servicing areas dedicated to a single aircraft having a
fi xed parking position, cover the entire shadow area of the aircraft. The
area under engi nes extendi ng beyond the wi ng edge and under rear el evators
does not have to be considered in the aircraft’s shadow area. It is not
necessary for the foam water nozzle discharge pattern (throw) to cover the
aircraft shadow area — the foamis nore effective in suppressing fuel spil
fires when it flows across the floor into the shadow area. Apply the foam

wat er nozzl e discharge no closer than 3 neters (10 feet) fromthe edge of the
shadow area and push the foam under the aircraft. Base the foamwater nozzle
coverage on twice the throw distance (d) and the width at the wi dest point, or
2d sin(g2), where qis the nozzle pattern in degrees. For exanple, if the
manufacturer’s literature indicates a nozzle has a 45 degree pattern and

di scharges 40 feet, d=40 and oF45.

40 ft 40 ft
> >

2*(40) sin22.5° » 30.6 ft

A3.4.3.2. In aircraft servicing areas with flexible parking positions or a
variety of aircraft, cover the entire floor area up to 6 neters (20 feet) from
the wal | s.

A3.4.3.3. Use fixed non-aspirating nozzles or fixed short-barrel aspirating
nozzl es. Select foamwater nozzle size and locations to provide maxi num
efficiency in covering the aircraft shadow area(s) w thout distributing foam
onto any aircraft surface.

A3.4.3.3.1. Align foamwater nozzle elevations to push the foam across the
floor with miniml agitation of the pool fire. It is critical that foam water
nozzl es be located and positioned so as not to spray foam water solution onto
any aircraft surface, especially inside aircraft engines, doors, or hatches.

A3.4.3.3.2. Locate foamwater nozzles to avoid obstructions (structura
conponents, aircraft conponents) interfering with the discharge pattern.
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A3.4.3.3.3. Install new foamwater nozzles at least 3 neters (10 feet) away
fromthe wall to pernit storage of aerospace ground equi prent (AGE), tools,

and aircraft conponents behind the foam water nozzles. This minimzes the
fl oor area which nust be kept clear and allows the facility user unrestricted
use of nore floor space. Install piping to foamwater nozzles in trenches in

the floor covered with steel grating. Do not run piping under concrete
floors.

A3.4.3.3.4. Provide bollards to protect foam water nozzle |ocations. Locate
bollards so that all parts of the foamwater nozzle assenbly, including the
full sweep of any oscillating nozzle, are within the bollards' protection.

A3.4.3.4 Renpve manual activation devices as part of the listed valve trim
install ed on each del uge val ve.

A3.4.4. Activate foamwater nozzle systens using any one of the foll ow ng:
- manual foam activation stations at main exits fromaircraft
servicing area
-waterflow signals in wet-pipe overhead systens
- roof- or ceiling-level heat detection systenms in overhead systens.

A3.5. High Expansi on Foam Syst ens.

A3.5.1. High expansion foam systens are designed as total flooding systens in
accordance with NFPA 11A

A3.5.2. High expansion foam systens nust deliver sufficient foamto cover the
aircraft servicing area and adjacent accessible areas to a depth of 1 neter (3
feet) in 4 mnutes or |ess.

A3.5.2.1. Concentrate and water supply nust pernit continuous operation of
the systemto generate four times the subnergence volune (A3.5.2) for not |ess
than 15 m nutes. No additional foamis required for maintenance of the

submer gence vol une beyond this 15 m nutes.

A3.5.2.2. Connected reserve concentrate supplies are not required.

A3.5.3. Generators should be designed to utilize outside air for foam
generati on except where snow accumnul ati on on the roof is a concern
Generators may be either hydraulically (water) or electrically powered.

El ectrically powered generators should be supplied ahead of the building

di sconnect and do not require a secondary power source when the power source
nmeets the reliability requirements in paragraph A4.3.2.1.

A3.5.4. Activation. Activate high expansion foam systens using any one of
t he foll ow ng:
- manual foam activation stations located at main exits fromaircraft
servicing area
-waterflow signals in overhead systens
- roof- or ceiling-level heat detection systems in overhead systens
(if installed).

A3.6. Foam Proportioni ng Systens.
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A3.6.1. Listing. All conponents and assenblies used in this fire protection
subsystem nust be specifically |isted/ approved for their intended use by a
national ly recogni zed testing organi zati on whose |isting/approval process

i ncludes followup factory inspections to ensure that products conply with the
listing/approval conditions.

A3. 6. 2. Foam Concentr at es.

A3.6.2.1. AFFF. Use only aqueous filmform ng foam (AFFF) concentrates
conplying with the current mlitary specification (ML-F-24385F, Fire

Exti ngui shi ng Agent, Aqueous Film Form ng Foam (AFFF) Liquid Concentrate, for
Fresh and Sea Water).

A3.6.2.2. High Expansion. Use only high expansion foam (H -Ex) concentrates
i sted/ approved for use with the foam generators install ed.

A3.6.2.3. Protein. Use only listed/ approved protein foam concentrates.
A3.6.3. Proportioning.

A3.6.3.1. Locate new proportioners on overhead foam water sprinkler systens
downstream of the alarm check val ve or automatic water control valve.
Proportioners are limted to 15.24 centineters (6 inches) or |ess.

A3.6.3.2. Use in-line balanced pressure proportioners (ILBP) on all punped
concentrate systens. Do not use |LBP proportioners on bladder tank systens.
| LBP proportioners nust be factory assenbl ed and tested by the manufacturer
and the entire ILBP proportioner assenbly nust be |isted/ approved by a
recogni zed | aboratory. Disassenbly, reassenbly, and/or nodification by the
installing contractor is prohibited.

A3.6.3.2.1. Concentrate punping systems nust deliver the required fl ow when
the | argest concentrate punp is out of service.

A3.6.3.2.2. Provide a pressure mai ntenance punp when the | ength of
concentrate piping between the concentrate punp and the point of injection
exceeds 14.5 neters (50 feet).

A3.6.4. Control Valve. Use water-powered ball valves as foam concentrate
control valves. The valve nust be operated by connection to the alarmline of
the automatic water control valve or alarmvalve. Provide a retard chanmber in
the line to the water-powered ball valve on wet pipe foam water systens.

A3.6.5. Concentrate Quantity.

A3.6.5.1. For foamwater sprinklers and foam water nozzles, provide a
connected foam concentrate supply sized for not less than a single 10-ninute
application of foam based on the actual systemflow in the hydraulically

| east demandi ng area.
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A3.6.5.2. For high expansion generators, provide a connected foam concentrate
supply sized for not less than a single 15-nm nute application (or four tines
t he submergence vol une, whichever is greater) of foam

A3.6.6. Concentrate Storage. Provide a single foam concentrate tank. New
at nospheric foam storage tanks nust be either plastic or fiberglass
construction and |isted/ approved for storage of foam concentrate. Pressure
tanks for bl adder tank systems nust be steel, and |isted/approved for storage
of foam concentrate.

A3.6.6.1. Do not provide back-up supply of foam concentrate in the facility,
either as a connected reserve or bul k reserve. Renpbve connected reserve
supply tanks and pi pi ng.

A3.6.6.2. Limt new bladder tanks to the horizontal type only. Provide clear
space at one end of the tank, at |east equal to the length of the tank, to
permt bl adder replacenment. Doors to the outside at the end of the tank are
an acceptable alternative.

A3.7. Foam System Detection and Control s.

A3.7.1. Fire Suppression System Control Panel (FSSCP). Replace all FSSCPs
over 20 years old. Newer panels which the manufacturer has ceased to service
and support nust also be replaced. Design all replacenment foam system
detection and controls to conply with NFPA 72, National Fire Al arm Code, and
the following criteria

A3.7.1.1. Locate all new FSSCPs in the fire protection equi pnent room in a
clean environnment with tenperature and hum dity control in accordance with the
unit's listing/approval.

A3.7.1.2. Transient Voltage Surge Suppression (TVSS).

A 3.7.1.2.1. FSSCPs nust have TVSS on fire alarmcircuits entering and

| eaving the facility, including (but not limted to) the power supply circuits
to the FSSCP, circuits interfacing with fire punping stations outside the
facility, and circuits interfacing with the fire alarmreceiving station (such
as conmuni cation circuits or antenna systens).

A 3.7.1.2.2. Aternating Current (ac) Power TVSS Devices. These devices mnust
be tested in accordance with UL 1449 (Second Edition) and UL 1283 (I at est
edition) by a nationally recognized testing |aboratory. TVSS devices nust
provi de normal sine wave tracking, with Category Al ring wave suppression
(2,000 volts, 67 anperes, 180 degrees) of less than 50 volts for nominal 120-
Vac |l egs. The TVSS will provide independent, distinct, and dedicated
circuitry for each possible protection node (i.e., line-to-line, line-to-
neutral, |ine-to-ground, neutral-to-ground). TVSS device circuitry nust be
fully encapsul ated for protection of the circuitry and to provide longer life
expect ancy.

A 3.7.1.2.3. Data, Signal, and Control Wre TVSS Devices. The TVSS device
nmust be designed by the same manufacturer as the ac power TVSS devices to
ensure overall compatibility and systemreliability. The TVSS manufact urer
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wi |l provide the TVSS devi ces based on eval uation of individual system
paraneters, including: conductor size and | ength, number of conductors, shield
type, peak current and voltage, signhal type, signal baud rate, frequency
bandwi dt h, maxi num attenuati on, maxi mum standi ng-wave-rati o, and maxi num
reflection coefficient. TVSS device circuitry nmust be fully encapsul ated for
protection of the circuitry and to provide longer |ife expectancy.

A3.7.1.3. Provide an FSSCP for all suppression and detection functions in the
aircraft area. The FSSCP nust be fully conpatible with the base fire alarm
receiving system without field nodifications to any system hardware or
sof t war e.

A3.7.1.3.1. The FSSCP nust transnit a separate and distinctive fire signal to
the fire departnment upon activation of any portion of the hangar fire
suppression system Separate fire alarmtransmitters/receivers are permtted
when they are fully conpatible with the FSSCP and the base fire alarm
receiving systemw thout field nodifications.

A3.7.1.3.2. The specific nunber of alarmsignals (e.g.; fire, supervisory,
tanmper) to be transmitted will be defined in the locally devel oped system
matri x (Figures A3 and A4).
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SYSTEM INPUTS
FIRE ALARMS

ANNUNCIATION AT FIRE SUPPRESSION
LOCAL PANELS SYSTEM FUNCTIONS FIRE DEPARTMENT

TRANSMIT SIGNALS TO

AUXILIARY
FUNCTIONS

EVACUATION

S

GNAL

S

Manual Fire Alarm Stations

Spot-Type Smoke Detectors

Fixed Temp & Rate-of-Rise Type Heat Detectors

> ko v P

In-Duct Smoke Detectors

(&

Rate-Compensated Type Heat Detectors
on Hangar Ceiling

Water Flow Switches - Wet or Dry-Pipe Sprinkler Systems

~

Water Flow Switches - Wet-Pipe Foam-Water
Sprinkler Systems

co

Water Switches - Low Level System

< X

<X X
<X

<X X

< X
< X

10

Manual Foam Discharge Station for Nozzles

< XX

Low Level Optical Fire Detector

X PX XK

SUPERVISORY SIGNALS

12

Valve Supervisory Switch - Wet or Dry-Pipe Sprinklers

13

Valve Supervisory Switches -Foam-Water Sprinklers

14

Valve Supervisory Switches - Underwing
Foam-Water Nozzles

15

Valve Supervisory Switches - Water Supply Entrance

<
<

16

Hi-Lo Pressure Switches - Dry-Pipe Sprinklers

1Z

JTemperature Monitoring System

18

UV/IR Flame Detector Trouble

19

Control Component Common Trouble Condition

20

Low Level Auto Disable Switch

XPX X
XX XK

21

TROUBLE CONDITIONS

22

Low Battery Voltage

23

Circuit Fault

24

Supervised Component Failure

25

AC Power Failure

<
XK XK
XK XK

20

NOTES:
Fire alarm signals and supervisory alarm signals shall be clearly differentiated at the fire alarm control panel(s).
General area means the specific bay, dock, mezzanine, office area, or mechanical area. System zoning shall be sufficient to direct responding firefighters directly to the fire area.
This sample matrix shows the basic requirements and is expected to be tailored to each individual project.

1.
2
3,

Figure A3. Sanple Wet-Pipe FSCP Controls Matrix
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SYSTEM INPUTS
FIRE ALARMS

ANNUNCIATION AT FIRE SUPPRESSION
LOCAL PANELS SYSTEM FUNCTIONS FIRE DEPARTMENT

TRANSMIT SIGNALS TO

AUXILIARY
FUNCTIONS

EVACUATION
SIGNALS

Manual Fire Alarm Stations

Spot-Type Smoke Detectors

Fixed Temp & Rate-of-Rise Type Heat Detectors

TN A3 (SN

In-Duct Smoke Detectors

Rate-Compensated Type Heat Detectors
on Hangar Ceiling

Water Flow Switches - Wet or Dry-Pipe Sprinkler Systems

Water Flow Switches - Pre-Action Foam-Water
Sprinkler Systems

Water Switches - Low Level System

Manual Foam Discharge Station for Low Level

< X X

< X X
< X X

< X X

X X X
< X X

10

Low Level Optical Fire Detector
aleve pica —

11

< XX X
< X X

SUPERVISORY SIGNALS

12

Valve Supervisory Switch - Wet or Dry-Pipe Sprinklers

13

Valve Supervisory Switches -Foam-Water Sprinklers

14

Valve Supervisory Switches - Underwing
Foam-Water Nozzles

15

Valve Supervisory Switches - Water Supply Entrance

16

Hi-Lo Pressure Switches - Dry-Pipe Sprinklers

17

Temperature Monitoring System

18

UV/IR Flame Detector Trouble

19

Control Component Common Trouble Condition

20

Low Level System Auto Disable Switch

<X X
<X

21

TROUBLE CONDITIONS

22

Low Battery Voltage

2

ko

Circuit Fault

24

Supervised Component Failure

25

AC Power Failure

X XX X
<X XX X

28

NOTES:
Fire alarm signals and supervisory alarm signals shall be clearly differentiated at the fire alarm control panel(s).
General area means the specific bay, dock, mezzanine, office area, or mechanical area. System zoning shall be sufficient to direct responding firefighters directly to the fire area.
This sample matrix shows the basic requirements and is expected to be tailored to each individual project.

1.
2
3,

Figure A4.

Sanpl e Pre-Action FSCP Controls Matrix




A3.7.1.4. Control panels activating deluge, pre-action, or nozzle systems
nmust be |isted/ approved as rel easing panels. All releasing panels nust be
specifically listed/ approved for use with the automati c water contro

val ves/ sol enoi d rel ease val ves specified for the fire suppression system

A3.7.2. Thermal Fire Detectors. Replace all pneunatic fire detector systens,
all other fire detector systens over 30 years old, and any fire detector
systens which the manufacturer has ceased to service/support with one of the
followi ng automatic fire detection systens at the underside of the roof of the
aircraft servicing area. No detection systemis required when a wet-pipe fire
suppressi on systemis used.
Rat e conmpensated fire detectors with a tenperature rating between
71 °C (160 °F) and 76 °C (170 °F). Maxi mum area of coverage per
detector is 56.25 square neters (625 square feet).
Li near therm stor (line-type electrical conductivity) fire
detectors with a tenperature setting of 76 °C (170 °F). Maxi mum
spaci ng between detection lines is 9 neters (30 feet). The
manuf act urer nust verify the detector response setting after
installation using their approved test method. On steeply sl oped
or curved roofs, thermi stor detectors nust be installed
perpendi cular to the slope or arc (along the axis of the curve).
The area covered by the fire detection system nust correspond with its
affiliated roof-level sprinkler systembound by draft curtains. Activation of
any heat detection device in the sprinkler zone i mediately:
sends a start signal to the fire punping system (if any)
actuates all lowlevel fuel spill fire suppression systens in the
aircraft servicing area of fire origin
actuates the appropriate suppression systemvalves (e.g., pre-
action val ves, foam concentrate val ves) for the floor area
covered by the detection system
activate the facility fire evacuation alarm system and the foam
system annunci ation signal (if foamis provided)
transmit a fire alarmsignal to the base fire alarm
comruni cations center (fire departnment). The nunber and type of
signals transnmitted to the fire departnment will be locally
determ ned based on the current fire alarmreceiving equi pnent
and pl anned upgr ades.

A3.7.3. LowLevel Optical Fire Detectors. Renove all single spectrum| ow

| evel optical fire detectors. Renove all conbination, dual-spectrum nulti-
spectrum (ultraviolet/infrared [UVW/IR], IR IR, triple IR) optical detectors
over 20 years old. The MAJCOM nay approve retaining conbination dual -
spectrum nul ti-spectrumtype optical detectors |ess than 20 years old or
installing new, conbination dual-spectrumnulti-spectrumtype optica
detectors for alarmonly applications. Do not use optical detection systens
to activate any fire suppression system
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A3.7.3.1. Combi nation, dual -spectrum nmulti-spectrumtype optical detectors
nmust be |isted/ approved by a nationally recognized | aboratory. Additionally,
the manufacturer nust provide a copy of the test report prepared by a
nationally recogni zed | aboratory certifying the Iisted/ approved unit will
detect a fully devel oped 3 neter-by-3 neter (10 foot-by-10 foot) JP-4, JP-8,
or JET-A fuel fire at a m ninumdistance of 45 neters (150 feet) within 5
seconds.

A3.7.3.2. Optical detectors nust be of |atching design. Fire detection by
any optical detector will imediately:
activate the facility fire evacuation al arm system
transnmit a fire alarmsignal to the fire departnent.
The nunber and type of signals transmitted to the fire departnment will be
| ocally determ ned based on the current fire alarmreceiving equi pment.

A3.7.4. \Waterflow Detecting Devices. Replace waterflow detecting devices
over 20 years old. Waterflow detecting devices nust be on all fire protection
risers. Waterflow switches nust have a built-in adjustable (not Iess than 0O -
90 seconds) retard on all sprinkler systems. Ensure waterflow causes the foam
system control panel to acconplish the follow ng actions:
- activates the low level spill fire suppression systens, if

installed

activates the facility fire evacuation alarm system and the foam

system annunci ati on signha

transmits a fire alarmsignal to the fire departnent. The nunber

and type of signals transmitted to the fire department will be

| ocal ly deternmined based on the current fire alarmreceiving

equi pnent .

A3.7.5. Manual Foam Di scharge Stations for Low Level Fuel Spill Fire
Suppr essi on Systens.

A3.7.5.1. Locate manual foam di scharge stations inside the aircraft servicing
area at exits to actuate the low | evel fuel spill fire suppression systens.
Renmove any incorrectly | ocated stations.

A3.7.5.2. Replace manual foam discharge stations not distinctively different
in color fromthe manual fire alarmstations. Ensure distinctive signage at
each device location, stating "Start FOAM Systenf’ in red lettering not |ess
than 3 inches in height on a lime yell ow background.

A3.7.5.3. Ensure manual foam discharge stations are housed within a clear
pl astic tamper cover that nmust be |lifted before actuating the station

A3.7.5.4. Ensure actuation of any manual foam discharge stations will cause
the FSSCP to:

activate the Iow |l evel fuel spill fire suppression systenms, if
installed

activate the facility fire evacuation alarm system and the foam
system annunci ati on signa

transmit a fire alarmsignal to the fire departnent. the nunber
and type of signals transmitted to the fire departnment nust be
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| ocally determ ned based on the current fire alarmreceiving
equi pnent .

A3.7.6. Foam System Signals. Provide blue visual alarmsignals (strobe or
rotating beacon(s)) within the aircraft servicing area to indicate foam system
activation. Wen the base has adopted a standard audi o-vi sual signal for foam
system activation, the signals in this facility nmust conply fully with that
base standard.

Ad. Fire Protection System Water Supply.

Ad.1. Requirement. Use the base donmestic water system for hangar fire
protection systens whenever adequate capacity (flow rate and pressure) is
available. The A-E is responsible for testing and determ ning the capability
of the existing systens and integrating those systens with the new systens
bei ng designed. When initial analysis indicates the donestic water systemis
i nadequate (flow rate and/or pressure), a cost conparison analysis including
life cyle costs nust be conducted to deternmine if it is nore econonical to
upgrade/ modi fy the donestic water systemor install one of the follow ng:
- Booster fire punps when the water flow rate is adequate but pressures
are inadequate to neet system pressure demands in accordance with
par agr aph A4. 3.
- A separate dedicated fire protection system water supply when the
avail abl e donmestic flowrate is not sufficient to neet the system
flow rate demands.

Ad.2. Fire Protection Water Storage System

Ad4.2.1. Ensure water storage tanks conply with NFPA 24. Provide corrosion
protecti on when steel water tanks and associated piping are used. Ensure
corrosion protection systens are functional and operating.

Ad.2.2. Limt water supply distribution mains froma fire punp station to
| ess than 450 neters (1500) feet. The MAJCOM FPE may approve a greater |ength
when specific physical situations justify.

A4.2.3. Ensure storage capacity equal to 120 percent of the nmaxi num denand
for 30 m nutes.

Ad4.2.4. Ensure each tank has a |low water |evel alarmand a | ow tenperature
alarmin areas with a 90% dry bulb tenperature less than 0 °C (32 °F), each
transmtting back to the fire departnent as separate supervisory signals.
Provi de external visual water-|evel gauging on each tank.

A4.2.5. Ensure operational automatic refill fromthe base water distribution
system

A4.3. Fire Protection Water Punp Systens.

A4.3.1. Fire protection water punp systenms nust conply with NFPA 20, Standard
for the Installation of Centrifugal Fire Punps.
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A4.3.1.1. Each punmp nust have an individual controller. Use "soft start" or
vari abl e frequency fire punp controllers when electric-driven fire punps are
i nstal | ed.

A4.3.1.2. Each punmp nust have an individual relief valve connected to a
common return line to the storage tank.

A4.3.1.3. Each punmp nust have a bypass |ine connected to the return line to
the storage tank.

Ad4.3.1.4. The return line to the storage tank nmust be equipped with a
flowmreter for punp testing.

A4.3.1.5. The fire punping system nust have capacity to nmeet nmaxi mum water
demand when the | argest capacity punp is out of service.

A4.3.1.6. Arrange nultiple-punp installations for sequential starting at 10-
second intervals until the required pressure is maintained by the operating
punps. The starting sequence will begin automatically as foll ows:

a punp start signal transmitted fromthe foam systemcontro

panel in the protected facility

drop of water pressure in the systemin accordancee with NFPA 20.

A4.3.1.7. Provide connection through the installation fire reporting system
to notify the fire departnent of punp running signals, punp systemtrouble,
tanmper and supervisory signals provided by the fire punp controllers.

A4.3.2. Replacement punp systens nmust conply with NFPA 20. Use a single fire
punpi ng station for nmultiple aircraft facilities when practical. Limt water
supply distribution mains froma fire punp station to | ess than 450 neters
(1500 feet). The MAJCOM FPE nmay approve a greater |ength when specific

physi cal situations justify.

A4.3.2.1. New fire punps nust have electric notor drivers conform ng to NFPA
20, supplied by a single reliable power source. Use dual power sources when a
single reliable power source is not available. Use diesel engine drivers only
when the installation electrical service fails to neet the reliable standard
and dual power sources are not available. The A-E is responsible for
determi ning and docunenting the reliability of the existing power sources. A
power source is considered reliable when the follow ng are not exceeded:
- forced downtine, excluding scheduled repairs, nore than 8

consecutive hours for any one incident over the previous 3 years;

and

nore than 24 hours cunul ati ve downti ne during the previous year.

A4.3.2.2. Limit the maxi mumrated capacity of new fire punps to 9.463nfpm
(9463 | pm [ 2500 gpml) at 862 kPa (8.5 bar [125 psi]).

A4.3.3. Provide pressure nmai ntenance punps ("jockey punps") to maintain
normal operating pressure on the systemand to conpensate for normal system

| eakage. See NFPA 20, paragraph 19, for jockey pump flow requirenments. The
j ockey punp's rated pressure must be sufficient for the startup and shut down
pressures specified in NFPA 20. Set jockey punmp controllers to automatically
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start and stop in accordance with paragraph A-11-2.6 of NFPA 20. Provide run
timers to ensure that the jockey punp will run for at least the mininumtine
recommended by the manufacturer of the jockey punp's notor.

A5. Facility Fire Detection and Alarm System Replace all detection systens
not neeting NFPA 72 and the following criteria.

A5.1. Fire Alarm Control Panel (FACP).

A5.1.1. Locate all FACPs in a clean environnent having tenperature and
hum dity control in accordance with the unit's |isting/approval.

A5.1.2. FACPs nust have TVSS on all fire alarmcircuits entering and | eaving
the facility, including but not limted to the power supply circuits to the
FACP, circuits interfacing with fire punping stations outside the facility,
and circuits interfacing with the fire alarmreceiving station (such as
comuni cation circuits or antenna systens). TVSS devices nust conply with the
requi renents of A 3.7.1.2.

A5.1.3. Provide a single FACP for all detection alarmfunctions in the
facility not part of the foamwater fire suppression system The FACP nust be
fully conpatible with the base fire alarmreceiving systemw thout field

nodi fications to any system hardware or software

A5.1.4. Separate fire alarmtransmtters/receivers are permtted when they
are fully conpatible with the FACP and the base fire alarmreceiving system
wi thout field nodifications to the FACP.

A5.1.5. The specific nunmber of alarmsignals to be transmitted will be
defined in the systemmatrix (Figure A5).

A5.2. Manual Fire Alarm Stations (Pull Stations).

A5.2.1. Ensure manual pull stations are |ocated throughout the facility at
required exit doors. Provide additional pull stations when required by NFPA
101.

A5.2.2. Ensure manual alarm activation stations are identical throughout the
facility. |If the base has established a formal base-w de standard for manua
pull stations, the pull stations in facilities governed by this ETL nust
comply fully with that standard.

A5.2.3. Actuation of any pull station will immediately cause the FACP to:
activate the facility fire evacuation alarm signal through out the
facility

- transmit a fire alarmsignal to the base fire departnent.

A5.3. Fire Alarm Notification. Provide audio-visual alarmnotification
devices. \When the base has a standard for audi ble sound (e.g., slow whoop
bell) and visual signal (red, white), the devices in this facility nust conply
fully with the base standard(s). No other system (hangar doors, alert signal)
will be permitted to use these signals. Ensure the fire alarmis distinctive
i n high noise areas.
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A5.4. Tenperature Mnitoring System

A5.4.1. Provide a system of tenperature sensors for aircraft servicing areas
protected by wet-pipe sprinkler systens in all geographic areas having a 99%
dry bulb tenperature less than -1 °C (30 °F). Tenperature nonitoring ensures
a warni ng when freezing tenperatures endanger sprinkler piping. Locate
tenperature sensors at the sanme | evel as the sprinkler piping, spaced not nore
than 60 neters (200 feet) apart.

A5.4.2. The tenperature nonitoring systemnust be tied into the FACP as a
dedi cat ed supervi sory zone, and this supervisory signal nmust be transmitted to
the fire departnment in the sane manner as all fire-related supervisory signals
inthe facility.
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L yowy

SYSTEM INPUTS
FIRE ALARMS

ANNUNCIATION AT
LOCAL PANELS
L

FIRE SUPPRESSION
STEMFUNCTIONS

n

TRANSMIT SIGNALS TO
FIRE DEPARTMENT
L

AUXILIARY
FUNCTIONS

EVACUATION

S|

GNALS
I

Manual Fire Alarm Stations

Spot-Type Smoke Detectors

Fixed Temp & Ra_te—of—Rise Type Hegt Detectgrs

XIX|X|X|=

x
XPXIX|X|»

XPXIXIX|c

In-Duct Smoke Detectors

XIXIX|X|>

(53] oo I |-

Rate-Compensated Type Heat Detectors on Hangar Ceiling

x

Water Flow Switches - Wet or Dry-Pipe Sprinkler Systems

x

Water Flow Switches - Pre-Action Foam-Water
Sprinkler Systems

3

Water Switches - Under-Aircraft Foam-Water Nozzles

9

Manual Foam Discharge Station for Nozzles

10

Low Level Optical Fire Detector

XIXPX|PX

11

SUPERVISORY SIGNALS

12

Valve Supervisory Switch - Wet or Dry-Pipe Sprinklers

13

Valve Supervisory Switches -Foam-Water Sprinklers

14

Valve Supervisory Switches - Underwing
Foam-Water Nozzles

15

Valve Supervisory Switches - Water Supply Entrance

16

Hi-Lo Pressure Switches - Dry-Pipe Sprinklers

1z

Temperature Monitoring System

18

UV/IR Flame Detector Trouble

19

Control Component Common Trouble Condition

20

Under-Aircraft Foam-Water System Auto Disable Switch

ol

TROUBLE CONDITIONS

22

Low Battery Voltage

23

Circuit Fault

24

Supervised Component Failure

25

AC Power Fa_ilure

XIXIXPX

XIXIXPX

28

NOTES:
Fire alarm signals and supervisory alarm signals shall be clearly differentiated at the fire alarm control panel(s).
General area means the specific bay, dock, mezzanine, office area, or mechanical area. System zoning shall be sufficient to direct responding firefighters directly to the fire area.
This sample matrix shows the basic requirements and is expected to be tailored to each individual project.

1.
2
3,

Fi gure AS5.

Sampl e FACP Controls Matri x
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