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SECTION 21 13 25

HI GH EXPANSI ON FOAM SYSTEM FI RE PROTECTI ON
02/19

NOTE: This guide specification covers the
requirenents for optical flane detection and

hi gh- expansi on foam fire suppression systens for
aircraft hangars for the Arny and Air Force.

Tailoring Options are used upon opening this section
to select Army or Air Force. The unsel ected service
will be hidden. Notes are provided to describe the
tailoring options.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.
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PART 1 GENERAL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Designer will edit this section for
ei ther a perfornmance designed systemor a fully
desi gned system as appli cabl e.

This section is prinmarily intended for perfornance
desi gned systens, i.e., systems where the foam
generators, foam and sprinkler risers, foamtanks,
f oam punps and proportioning, fire water entrance
pi pi ng, and rel easing panels are shown on the

pl ans. The size, layout, and support of branch
lines and cross mains will be designed by the
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Contractor.

The Designer will provide the follow ng design, and
i ndicate the following information in the contract
docunents, for perfornmance designed systens. This
design and information will be in accordance with
UFC 3-600-01, Fire Protection Engineering for
Facilities, and UFC 4-211-01, Aircraft Mintenance
Hangars.

1. Performcalculations in accordance with UFC
4-211-01 to determ ne the required nunber of foam
generators and | ocations, foam spread cal cul ati ons,
amount of foam concentrate and storage capacity.

2. Size and |l ocate on the plans, and provide
detail ed drawi ngs of, the foam systemrisers, foam
generators, foam punps (Arny only), foam
proportioning equi pnent, and foam storage tank.
Provi de drawi ng schedul es showi ng capacity and
quantity of foam generators, foam punps (Arny only),
and foam concentrate storage tank. Sprinkler plans
are to be provided under the UFGS 21 13 XX series.

3. The contract drawi ngs shall include a detailed
sprinkler riser diagramwhich is subnitted under the
UFGS 21 13 13 series.

4. Area(s) of foam system coverage, with zone
designations (if nultiple zones). Do not show

| ayout of pipes smaller than 6 inches. |nclude
basi s of design for generator sizing so contractor
can conpare with the product they are using.

5. For pipe larger than 6 inches, routing of pipe
on the plans.

6. Show | ocations of foam system rel easi ng panel s,

annunci ator (s), beacons for foam system foam start

stations, and foam stop stations. For Arny: Show

| ocations of diverter valve control panels, diverter
val ve location on civil site plans, and underground
contai nnent tank on site plans.

7. Provide locations for mounting of optical flane
detectors and cone of vision within the hangar bay,
and | ocation of associated foamrel easing panel by

the flame detector manufacturer.

8. Show single line riser diagram and matrix, for
all detection, activation, and alarmcircuits for
the foam system Connection of equi pment shall be

i ndicated by circuit runs and not conduit runs. Do
not indicate nunber and size of conductors for

i nterconnection of fire alarm conponents.

9. Specify fire waterfl ow data

10. Provide a foam generator schedul e on the
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drawi ngs, with unique tags on the plans for each
generator. Indicate the generator m nimum out put
(CFM, maxi mum wei ght (LBS), maxi mum water fl ow
(GPM, maxi mumrequired pressure (PSI), with a
maxi mum si ze (hei ght and dianeter).

11. Provide a foamconcentrate tank schedule on the
drawi ngs, with mninmumtank capacity (gallons),

maxi mum di aneter (inches), and maxi num hei ght

(i nches), and the anpunt of high-expansion foam
required in the tank (gallons).

12. For Arny: Provide a foam concentrate punp
schedul e, and foam concentrate jockey punp schedul e
(if required), showing the rated flow (GPM, rated
pressure (PSI), and electrical requirenments.

1.1 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this section to the extent
referenced. The publications are referred to in the text by the basic
desi gnation only.

ASME | NTERNATI ONAL ( ASMVE)

ASME B40. 100 (2013) Pressure Gauges and Gauge
Attachments

ASTM | NTERNATI ONAL ( ASTM

ASTM A183 (2014) Standard Specification for Carbon
Steel Track Bolts and Nuts

ASTM A193/ A193M (2017) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
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ASTM A449

ASTM A53/ A53M

ASTM A536

ASTM A563M

ASTM F436

ASTM F436M

Materials for Hi gh-Tenperature Service and
O her Special Purpose Applications

(2014) Standard Specification for Hex Cap
Screws, Bolts, and Studs, Steel, Heat
Treated, 120/105/90 ksi M ninmum Tensil e
Strength, General Use

(2018) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wel ded and Seani ess

(1984; R 2014) Standard Specification for
Ductile Iron Castings

(2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

(2011) Hardened Steel Washers

(2011) Hardened Steel Washers (Metric)

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 11

NFPA 13

NFPA 170

NFPA 20

NFPA 70

NFPA 72

(2016; ERTA 2016) Standard for Low,
Medi um and Hi gh- Expansi on Foam

(2016; TIA 16-1; TIA 16-2; TIA 16-3 2016;
Errata 17-1; Errata 17-2) Standard for the
Installation of Sprinkler Systemns

(2018) Standard for Fire Safety and
Enmer gency Synbol s

(2016; Errata 1 2016; Errata 2 2018)
Standard for the Installation of
Stationary Punps for Fire Protection

(2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nati onal El ectrical Code

(2019; TIA 19-1; ERTA 2019) National Fire
Al arm and Si gnal i ng Code

U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-310-04

(2013; with Change 1, 2016) Seism c Design
of Buil di ngs

UNDERWRI TERS LABORATORI ES (UL)

UL 864

(2014; Reprint Mar 2018) UL Standard for
Safety Control Units and Accessories for
Fire Al arm Systens
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1

2 SUMMARY

Design and provide a new automatic | ow | evel high-expansion foamfire
extingui shing system including optical flame detection, control, and

rel easing system as indicated on the drawi ngs and in accordance with
appl i cabl e codes and standards. The systen(s) shall provide a uniform

di stribution of high-expansion foam solution for conplete coverage over the
protected area as indicated on drawi ngs. The systen{(s) shall be bal anced
to operate both independently and with sinultaneous operation of the

over head sprinkler systemspecified in [Section 21 13 13.00 10 WET PI PE
SPRI NKLER SYSTEM FI RE PROTECTI ON] [ Section 21 13 18.00 10 PREACTI ON AND
DELUGE SPRI NKLER SYSTEM FI RE PROTECTI ON] [Section 21 13 17.00 10 DRY PI PE
SPRI NKLER SYSTEM FI RE PROTECTI QN .

The el ectronic detection, control, and release systemshall include wring,
raceways and ot her accessories and mscellaneous itens required for a

conpl ete operating systemeven though each itemis not specifically

menti oned or descri bed.

The design, equi pnent, materials, installation, and worknanshi p shal

comply with the NFPA 11, NFPA 13, NFPA 70, and NFPA 72, except as nodified
herein. Each systemshall include all naterials, accessories and equi pnent
necessary so that it is conplete and ready for use. Design and instal

each systemto give full consideration to blind spaces, piping, electrica
equi pnent, ductwork, and all other construction and equi pnent to provide
compl ete coverage in accordance with the drawings to be subnitted. Devices
and equi pnent shall be listed by a Nationally Recogni zed Testing Laboratory
unl ess otherw se specified. |In the publications referred to herein,
reference to the "authority having jurisdiction" shall be [Air Force G vi
Engi neer Center Operations Directorate (AFCEC/ CO] [Naval Facilities

Engi neering Conmand Fire Protection Engi neer [ ATLANTIC ( )J][PACIFIC

( 0]]1 [USACE ]. Begin work at the point indicated.

Furni sh piping offsets, fittings, and any other accessories as required to
provide a conplete installation and to elimnate interference with other
construction. Design any portions of the systemthat are not indicated on
the draw ngs, including |ocating and sizing piping and equi pnment when this
information is not indicated on the drawings or is not specified herein.
The design of the systemshall be based on hydraulic cal cul ations, and the
ot her provisions specified herein.

The Contractor is responsible for the installation, testing, and acceptance
testing of the Hi gh-Expansi on Foam systens as required by this
specification section and the plans. The contractor is also responsible
for portions of the design per this specification section and the plans.

.3 GENERAL DESI GN REQUI REMENTS

.3.1 Definitions

Fire Area. A "fire area" is the aggregate floor area enclosed and bounded
by fire walls, fire barriers, exterior walls or horizontal assenblies of a
Facility. Areas of the Facility not provided with surrounding walls shal
be included in the Fire Area if such areas are included within the

hori zontal projection of the roof or floor above.

Revi ew Stanp. A "review stanp” certifies that the fire protection

speci al i st has revi ewed the docunents and finds that it neets al
contractual requirenents. A "review stanp” is not a professional engineer
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stanp or seal

1.3.2 Per f or mance Requi renents

NOTE: Locate generators to discharge within close
proximty, but not directly upon the aircraft. Mount
generators in the overhead roof support structure
and/ or high on the walls just bel ow the roof support
structure. Initial discharge of foam shall protect
under aircraft and underwi ng area and then spread to
t he remai ni ng hangar floor area. Do not provide
generators in |ocations which block exits fromthe
hangar bay within the first minute of discharge.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Foam application shall be fromfoam generators by aeration specified
herein and as indicated on the draw ngs.

Cover 90 percent of the aircraft’s projected silhouette on the floor with
hi gh- expansi on foamwi thin 60 seconds upon system actuation (e.g. manual
foamrel easing station). For fixed winged aircraft, the areas under engines
ext endi ng beyond the wi ng edge and under the rear elevators are not
considered part of the silhouette. For rotary winged aircraft, the rotor
sweep i s considered part of the silhouette.

Additionally, cover the aircraft servicing area and adjacent floor areas
not cut-off fromthe hangar bay (e.g. self-closing or automatically closing
doors/shutters) with high-expansion foamto a depth of 3.2 ft. (1 neter)
within four mnutes.

Where nore than one high expansion (Hi-Ex) foamsystemis present within a
fire area, design the releasing systemto only release the H -Ex foam
system associated with the fire event. Such as where a hangar bay is

subdi vided by a non-rated wall into two bays with i ndependent Hi -Ex foam
systens or where a |large hangar bay is provided with nultiple H -Ex foam
systens, zone the initiation devices to only release the H -Ex foam system
associ ated with the fire event. However, design the fire flow and
concentrate supply to allow for sufficient simultaneous operation of al

H - Ex Foam Systens within the fire area

1.3.3 Rat e of Foam Di scharge
The rate of discharge shall be as shown on the draw ngs.

1.3.4 Foam Concentrate Proportioni ng System
NOTE: Air Force requires proportioning by foam
i nductor. Arny requires proportioning by a foam
concentrate punping systemand |LBP.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Foam proportioning shall be by a foaminductor taking suction froman
at nospheri c hi gh-expansi on foam concentrate storage tank | ocated directly
beneat h/ adj acent the inductor

Provi de a foam concentrate punping system w th an atnospheric foam
concentrate storage tank. Provide In-Line Balanced Pressure
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Proportioner Assenbly (ILBP) that is |isted.
.3.5 Concentrate and Water Supply

System shal | apply foam sol ution over the protected area for a mni num of
15 m nutes while sinultaneously dischargi ng water through the overhead wet
pi pe sprinkler systemspecified in[Section 21 13 13.00 10 WET PI PE

SPRI NKLER SYSTEM FI RE PROTECTION] [Section 21 13 18.00 10 PRE- ACTI ON AND
DELUGE SPRI NKLER SYSTEM FI RE PROTECTI ON] [Section 21 13 17.00 10 DRY PI PE
SPRI NKLER SYSTEM FI RE PROTECTI ON]. Reduction of the discharge

duration based on a discharge rate higher than the specified mninmumis not
permitted.

A concentrate storage tank with a supply of concentrate to support a 15
m nute di scharge at the hydraulically calculated waterfl ow rate and 130
percent of the nom nal concentrate injection rate shall be provided.
.3.6 Activation

System activation shall be controlled by an addressabl e foam system control
panel listed for releasing service.

The following will release the | owlevel high-expansion foam systens:

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For Air Force: Provide manual foam rel easing
stations within each zone for the rel ease of that
zone, as stated bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Mnual foamrel easing stations |ocated as shown on draw ngs.
Provi de nanual foamrel easing stations within each zone for the
rel ease of that zone.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For Arny: Zoned manual foamrel ease stations
are not permtted. Programthe foamrel ease stations
to sinultaneously rel ease the foam water discharge
fromall zones viewable fromthe foamrel ease
station as stated bel ow

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Mnual foamrel easing stations |ocated as shown on draw ngs. Zoned
manual foamrel ease stations are not pernitted. Programthe foam
rel ease stations to simultaneously rel ease the foanf water
di scharge fromall zones viewable fromthe foamrel ease station.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For Arny: Autonatic release of high expansion
foamw Il occur when two optical flanme detectors are
si mul taneously activated. Automatic release of high
expansion foamw ||l also occur when an optical flane
detector activates sinultaneously with a sprinkler
flow switch. See paragraph bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

b. The operation of one water flow sw tch simultaneous with one
optical flane detector, or two sinultaneous optical flane
detectors. Actuation of the fire sprinkler systemshall not
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activate the high-expansion foam system unless an optical flane
detector alarnms sinultaneously. The first automatic initiating
device shall activate the general fire alarm blue beacons, and
report to the fire department. The second automatic initiating
device shall activate the foamsystem and report to the fire
department.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: For Air Force: Automatic release of high

expansion foamw Il occur by activation of two
si mul t aneous optical flame detectors, as stated
bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

b. The simultaneous operation of two optical flame detector in the
hangar bay is required to automatically rel ease the high-expansion
foam Actuation of the fire sprinkler systemshall not activate
t he hi gh-expansi on foam system The first optical flane detector
shal | activate the general fire alarm the blue beacons, and
report to the fire department. The second optical flanme detector
shall activate the foam system and report to the fire departnent.

1.3.7 Hydraul i ¢ Cal cul ati ons

Desi gn of |ow | evel high-expansion foam systens shall be by hydraulic
calculations for uniformdistribution of H G4+ EXPANSI ON FOAM sol uti on over
the protected area as defined on the drawi ngs and shall conformto the NFPA
standards |isted above and to the requirenents specified herein.

For systens supplied froma non-potable fire service water distribution
system hydraulic calculations shall begin at the fire water tank or
reservoir.

For systens supplied fromthe potable water distribution hydraulic
cal cul ations shall begin at the point of connection to the existing
di stribution system pi pi ng.

Base hydraulic cal culations on the operation of the m ni mum nunber

of punps runni ng necessary to supply the high-expansi on generators and the
sprinkl er design area. Punps are specified under [Section 21 30 00 FIRE
PUMPS].

Hydraul ically design the systemas foll ows:

a. Calculations shall include pressure discharge graphs or tables
showi ng pressure discharge relationship for foam generators.
[ Design shall be such that operating pressure of foam sol ution
nozzles i s nmumintai ned between (the foam generator's nanufacturer's
m ni mum operating pressure + 5 psig and the foam
generators' maxi mum pressure -10 psig
during system di scharge.] Hydraulic cal cul ati ons shal
i ncl ude the manufacturer’s mini num pressure drop across fl ow
control valve for the features indicated. Include "Denmand
Cal cul ations" and "Supply
Calculations".

b. Provide a conbi ned hydraulic demand cal cul ati on of the foam water

system based on the foam generator output, water flows, and
pressure, and the nost hydraulically denandi ng area of the
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1

sprinkler systemin the hangar bay, as indicated on the draw ngs.
Demonstrate the conbined fire water demand cal cul ati on does not
exceed the available fire water supply. Confirmthat the
resulting foamwater supply fromthis cal culati on does not exceed
the quantity of foam concentrate shown on the plans.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny requires foam concentrate punps as
stated bel ow.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Confirmthat the foam water demand does not exceed capacity of the foam
concentrate punps.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Air Force requires foaminductors as stated
below.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide a design that indicates the inductor's flowrate, inlet pressure,
back pressure, and concentrate lift height for a near enpty concentrate
tank. Hydraulically cal culate the back pressure for the inductor using the
Hazen-WIlianms equation with a C-factor of a 100 for all piping downstream
of the inductor.

c. Provide a Foam Spread/ Coverage Cal cul ati ons/ di agram denonstrating
the perfornmance requirements to cover the aircraft silhouette are
met within one mnute. This calculation nethod does not renove
the obligation to denonstrate system conpliance during testing.
Include the follow ng paraneters in determ ning the nmaxi nrum f oam
spread after one mnute

Time for the FSCP to open the flow control valve after initiation

Time for the foamwater reach the each generator based on the
pi ping velocities in the hydraulic supply calcul ation

Time for the foamto reach the floor of the hangar bay after
di scharging fromthe generator based on the height and orientation
of each generator

Time for the foamto spread across the floor based on the
manuf acturer's foam spread diagrans, or at a rate not to exceed 1
ft. /sec.

3.8 Fl ow Control Val ves

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: The reference to "(inductor)"
bel ow applies to Air Force. Air Force uses inductors
for foam proportioning.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Arny: The reference below "(and in
corridors)” and also "(ILBP proportioner)" applies
to Arny. Arny provides foam stop stations in the
corridors and uses |LBP proportioners.
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Water flow through the foam concentrate proportioning system (ILBP
proportioner) (inductor) and to the foam generator system shall be
controlled by flow control valves. Flow control valves include control of
t he opening and cl osi ng speed of the valve, and provide pressure regul ation
to the discharge devices, and provide for renote closing of the valve from
foam stop stations. Once activated, the systemshall remain activated.
However, foamflow will be interrupted/stopped nmonentarily by depressing
and hol ding a nanual foam stop station button which are placed on the
hangar bay walls (and in corridors) as shown on the plans.

.3.9 Foam Concentrate Punp and Foam Jockey Punp Control

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Arny: This paragraph applies to Arny. Foam
concentrate punps are only used by Arny.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Upon activation of the foanmfwater system renote start the foam concentrate
punp fromthe Foam System Control Panel (FSCP). Do not start the foam
concentrate punp upon a drop in pressure. Upon depressing the manual foam
stop station, stop the foamconcentrate punp and the foam concentrate
jockey punp to prevent excessive concentrate from being punped into the
foam solution piping. As long as the foamwater systemis in alarm

rel easing the manual foam stop station will restart the foam concentrate
punp and foam concentrate jockey punp.

.3.10 Manual Foam Stop Station Qperation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: The portion of the sentence bel ow
"(and stop the foam concentrate punp and foam
concentrate jockey punp)" applies to Army. Foam
concentrate jockey punps are only used by Arny.

*% *% *% *% *% *% *% *% *% *% *% *%%

Once depressed, and so long as the button is held down, design the system
so the stop station prevents/stops di scharge of the foam water system
regardl ess of whether or not the foanliwater systemwas activated
automatically or nmanually, and whether or not the activation occurs prior
to or after the stop station is pressed and held. Programthe stop stations
to sinmultaneously stop the foanfwater discharge fromall zones viewable
fromthe depressed stop station. Unless the FSCP has been reset and al
activation alarms (manual and automatic) have been cleared; restore the

f oanmi wat er system operation when the foam stop station button is rel eased.
Do not exceed 15 seconds to fully close the flow control valve (and stop
the foam concentrate punp and foam concentrate jockey punp) when the foam
stop station button is depressed under full flow Where the foam water
systemis still in alarm do not exceed 5 seconds to fully open the flow
control val ve upon rel ease of the foam stop station button

.3.11 Hose System
Hose systens including hose reels shall not be provided.
.3.12 System Hydraul i c Surge Anal ysis

Manuf acturer's cal cul ations are required for determ ning the nininum surge
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arrestor capacities where the foll owi ng di stances are exceeded fromthe
fire punp discharge to the npbst renote dry-pipe, pre-action, or foanm water
riser. Include the surge arrestor calcul ations performed by the

manuf acturer in the design cal cul ations.

a. 1,500 feet (457 neters)for a systemnot exceeding a worKking
pressure of 175 psi

b. 1,000 feet (305 neters) for a systemnot exceeding a worKking
pressure of 250 psi.

c. 500 feet (152 neters)for a system not exceeding a working pressure
of 175 psi, and plastic piping is used (e.g. PVC, HDPE)

d. 300 feet (91 neters)for a system not exceeding a working pressure
of 250 psi, and plastic piping is used (e.g. PVC, HDPE).

A surge protection analysis shall study the entire fire suppression system
including the foamwater system sprinkler system site piping, fire punps,
and reservoirs using commercially available software. The study shal
determine the pressure surges or water hamer due to punp starting and

st oppi ng, val ves opening and closing, and foamwater initially reaching the
foam generators. The study shall consider fire water punps starting when
foam systemis activated. The study shall be perforned under the
supervision of and certified by the Fire Protection Specialist.

1.3.13 Controls to Activate D verter Val ve

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: This paragraph on diverter valve
controls applies to Arny.

Consi der the local environmental regulations to
determnmine the control, treatnment and/or renediation
measures for the discharge of fire suppression

ef fluent fromthe hangar bay. Discharge effluent
fromthe containnent systemas directed by the
departnent overseeing environmental policy for the
installation. Base the conditions for disposal upon
the capability and | ocation of the facility that
woul d treat the effluent fromthe contai nnent
system Verify fire suppression effluent contai nnent
di scharge requirenents with the appropriate
installation environnental engineer, including |oca
and state environmental requirenents.

Route the wet pipe, dry pipe, preaction or

foam water systemrunoff fromthe hangar bay to
autonmatically discharge to an underground

contai nnent tank, unless required otherw se by the
[ ocal environmental regulations.

Provi de capacity to contain 15 m nutes of the
hydraulically cal cul ated demand fromthe overhead
sprinkler systemin the hangar bay, plus the hose
stream demand. Do not include the Hi-Ex foam system
fire flowin the containnent capacity. Design the
contai nnent systemto accommodate the entire
cal cul ated fire suppression effluent discharge
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volune for the duration noted. Do not use the
trenches, piping to the contai nment system etc. to
contain any of the required vol une.

Enpty tank in accordance with environnental

regul ations. Install the sunp punp inside the tank
and operate the punp nmanually. Discharge the fire
suppression effluent fromthe sunp punp in
accordance with environnmental regulations. Locate
controls for the sunmp punp near the inspection port
to the contai nnent tank

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Trench Drai nage Diverter Valve Controls. Design and install controls to
activate diverter valve in site sanitary drainage system This valve

di verts hangar bay trench drain flow to the underground contai nment tank
when the foam systemis activated. |In nornmal operation (when the foam
systemis not activated) trench drain flowis through the oil water
separator to the waste water treatnent plant. Activation shall be
initiated by the fire alarmsystem See civil site plans for |ocation of
nmotori zed diverter valve, which will be outside the hangar on the site.

1.3.14 Foam Syst em Contr ol

1

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: The reference below "(which is
Det-tronics)" applies to the Air Force. Air Force
requires Det-tronics.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Consider the local environnmental regulations
to determne the control, treatnment and/or
remedi ati on neasures for the discharge of fire
suppression effluent fromthe hangar bay. Do not
provi de a contai nment systemfor the collection of
fire suppression effluent, unless required by |oca
envi ronnental regul ati ons.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provide a foam system al arm and control consisting of an addressabl e foam
system control panel (FSCP), optical flane detectors, manual foamreleasing
stations, manual foam stop stations, signage panels, visual notification
appl i ances, and mi scel | aneous appurtenances and circuit wiring in conduit,
as required for a conplete, operational, and fully functioning system All
components conprising the foam system al arm and control shall be sourced
through the manufacturer of the FSCP and optical flane detectors (which is
Det-tronics) , to ensure conpatibility.

4 SUBMITTALS

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Government
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approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Air
Force projects.

Choose the first bracketed itemfor Air Force
projects, or choose the second bracketed item for
Arny projects.

*% *% *% *% *% *% *% *% *% *%%

Government approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for Contractor Quality Control
approval.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: Air Force requires the review
stanp of the fire protection specialist as stated
below.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Shop drawi ngs and cal cul ati ons shall be prepared by the sprinkler system
designer and reviewed by the fire protection specialist. The fire
protection specialist must review the shop draw ngs, hydraulic cal cul ations
and material submittals. The shop draw ngs nust bear the Review Stanp of
the fire protection specialist.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: Arnmy requires the registered

pr of essi onal engineering seal of the fire protection
speci ali st on shop drawi ngs as stated below. The
shop drawi ngs nay be prepared by the sprinkler
system designer or the fire protection specialist.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Shop drawi ngs, product data and cal cul ati ons shall be devel oped under the
supervision of the fire protection specialist. The fire protection

speci alist shall place their registered professional engineer stanp on all
drawi ngs and the cover sheet for the product data and cal culations prior to
submittal to the Governnent.[ Shop draw ngs and cal cul ati ons shall be
prepared by the [sprinkler systemdesigner][fire protection specialist].]

The following shall be subnmitted in accordance with [Section 01 33 00
SUBM TTAL PROCEDURES] [_ 1.
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The [ AFCEC/ COSM fire protection engineer, Judy Biddle,

judy. biddle.1@is.af .m 1] [Naval Facilities Engi neering Comrand [ ATLANTI C]
[PACIFIC] fire protection engineer] [USACE fire protection engineer] wll
review and approve all submittals in this section requiring Governnent
approval.

SD-01 Preconstruction Subnmittals

OPTI CAL FLAME DETECTOR AND FOAM WATER DI SCHARGE TESTI NG, SAFETY,
AND ENVI RONVENTAL PLAN, €[, | 11

Submit hi gh-expansi on foam sol uti on contai nnent and di sposa
pl an as required under paragraph entitled "PRELI M NARY ACCEPTANCE
TEST (PAT) AND FI NAL ACCEPTANCE TEST (FAT) CHECKLI ST FOR THE
H GH EXPANSI ON FOAM SYSTEM "

SD- 02 Shop Drawi ngs
Hi gh- Expansi on Foam Systens; G, [___ 1]

Prepare shop drawi ngs in accordance with the requirenents for "Plans" as
specified in NFPA 11, "Working Plans" as specified in NFPA 13, and " Shop
Drawi ngs" as specified in NFPA 72. Drawi ngs shall be the sane size as the
contract drawi ngs or mininum 24 by 36 inches. Unless otherw se noted, floor
pl ans shall be drawn to a scale not less than 1/8" = 1'-0". Show data
essential for proper installation of each system Show details, plan view,
el evations and sections of the systens supply and piping. Show piping
schematic of systens supply, devices, valves, pipe and fittings. Show point
to point electrical wiring diagrans. Subnmit draw ngs stanped by the Fire
Protection Specialist.

Do not commence work until the design of each system and the various
conponents have been approved. Show

a. Room space or area layout and include data essential to the
proper installation of each system

b. Foam generators and system pi pi ng | ayout annotated with
reference points for design calculations. Piping plan for
hi gh- expansi on foam system incorporating that shown. Abbreviated
presentation forns will not be accepted. Each type of fitting
used and the locations of bushings, reducing couplings, and wel ded
joints shall be identified. A separate plan shall be provided for
each overhead sprinkler systemand each foam system Piping plan
and isonetric drawi ng of the concentrate system and details of al
associ ated val ves, fittings, and other conponents.

c. Field wiring diagrans showi ng | ocations of devices and
poi nts of connection and term nals used for all electrical field
connections in the system wth wiring color code schene

d. Optical flame detector manufacturer's reconmended detector
| ayout (plan view) including horizontal and vertical angles for
correct aimng. Provide a plan with the cone-of-visions and
respective aimpoints. Provide el evation show ng cone- of -vi si ons
and respective aimpoints denonstrating that the cone-of-visions
do not extend nore than 5 feet outside the hangar doors.
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e. A descriptive index with drawings listed in sequence by
number. A | egend sheet identifying device synbols, nomenclature,
and conventions in accordance with synbols shown in NFPA 170 used
in the package.

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: Air Force requires proportioning
by foam inductor which is described bel ow.

kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk

f. Shop draw ngs of each inductor. Shop draw ngs shall be
acconpani ed with an inductor datasheet fully annotated with the
flowrate, inlet pressure, back pressure, inlet K-factor, and
outlet K-factor to which the inductor will be calibrated.

*%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: Arny requires a foamconcentrate
punpi ng system and | LBP proportioner which is
descri bed bel ow.

kkkkkkkkkkkkkkkkkkkkkkhkhkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkk

f. Piping plan and isonetric drawi ng of the concentrate punping
system |LBP proportioner, and details of all associated val ves,
fittings, and other conponents. Draw ng shall incorporate that
shown.

g. Location of control panels, detectors, nanual foam start
stations, manual foam stop stations, supervisory swtches,
sol enoi ds, notification appliances, and other electrical devices.
I ncorporate that shown. |In addition, conduit routing and sizes,
and the nunmber of conductors contained in each shall be indicated.

h. Longi tudi nal and transverse buil ding sections show ng
typi cal pipe routing and el evati on above finished floor

i. Equiprment roomlayout drawings drawn to a scale of not |ess
than 1:20 1/2 inch equals 1 foot to show details of each system
conponent, clearances between each other and from ot her equi prent
and construction in the roon

j. Details of all conponents required for support of the
sprinkler piping fromthe building structural system including
hangers and bracing, and details of all connections to the
conponents of the metal building system Provide plans, elevation
drawi ngs, and details as required to fully convey the cl earances
required for the floor and wall penetrations.

k. Connection drawi ngs and control diagrans indicating overal
operation of the high-expansion foamsystem This shall include
identification and operation of each major conponent of the
system Diagrans shall be supplenented with a narrative
description of the system Indicate foamsystem control panel
make and nodel of devices and equi pnent to which the systemis
connect ed.

. Point-to-point wiring diagranms show ng the points of

connection and termnals used for electrical field connections in
the system including interconnections between the equi pment or
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systens which are supervised or controlled by the system
Di agranms shall show connections fromfield devices to the Foam
System Control Panel (FSCP) and renote foam systemcontrol units,
initiating circuits, switches, relays and term nals.

m Field wiring diagrans showi ng | ocations of devices and
poi nts of connection and term nals used for all electrical field
connections in the system wth wiring color code schene

n. Interfacing with fire suppression control conponents shall
be clearly indicated on draw ngs.

0. Details of each foam generator and nounting details,
Hi gh- Expansi on f oam system control valve header and rel ated
components.

SD- 03 Product Data
Pipe, Fittings and Couplings; ¢, [___ 1]
Val ves, including gate, check, and globe; ¢, [___ 1]
Pi pe hangers and supports; ¢, [____ 11
Vaterflow Pressure Alarm Switch; ¢, [ 1]
Surge Arresters; G, [ 1]
Foam System Control Panel (FSCP); (¢, [____ 11
Battery Chargers; G, [ 1]
Batteries; G, [___ 1]
Annunci ator Panel; C[, [___ 1]
FOAM SYSTEM BEACONS; C[, [___ 1]
Battery Chargers; ¢, [ 11
Manual Foam Rel easing Stations; G, [ 1]
Manual Foam Stop Stations; G, [ 1]
Manual Foam Stop Station Operation; G, [___ 1]
Optical Flane Detectors and Controller; ¢, [ 1]
I n-Li ne Bal anced Pressure Proportioner Assembly; G, [ 1]
FOAM GENERATORS; C[, [___ 1]
Sway Bracing; ¢, [ 1]
Water Tight Junction Boxes; G, [ 1]
Foam Water Flow Control ValvesC, [____ 1]

Strainer; ¢, [ 1]
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Foam Concentrate; ¢, [___ 11
CONCENTRATE STORAGE TANK; ¢, [ 11

Foam System Control Panel (FSCP); C[, | 1]

kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk

NOTE: Arny: Arny requires a foamconcentrate
punpi ng system |LBP, contai nnent, diverter valve,
and optical flame detector supervised di sconnect,
with required subnmittals bel ow

kkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhhkkkkkkkkkkkkkhkhkhkx

Cont ai nnent Tank Renpte Capacity Mnitoring and Diverter Valve
Panel - Arny; G, [ 1]

Foam Concentrate Punp; G, [___ 1]

Foam Concentrate Jockey Pump; d, [___ 1]

FOAM WATER PROPORTI ONI NG BY | LBP PROPORTIONER, d, [__ 1]
Trench Drainage Diverter Valve Controls; d, [___ 1]

OPTI CAL FLAME DETECTI ON SUPERVI SED DI SCONNECT | N HANGAR BAY; Jd,
L1

kkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk

NOTE: Air Force: Air Force requires proportioning
by foaminductor with submittal required bel ow.

*% *% *% *% *% *% *% *% *% *% *%%

FOAM WATER PROPCRTI ONI NG BY I NDUCTOR;, C[, [ 1]

Surge Arresters; G, [ 1]

Manuf acturer's catal og data for each separate piece of equi pnent
proposed for use in the system Data shall indicate the name of
t he manufacturer of each item of equi pnent, with data highlighted
to indicate nodel, size, options, etc. proposed for installation.
In addition, a conplete equipnent |ist with equipment description,
nodel nunber, and quantity shall be provided.

Spare Parts; ¢, [ 11

Spare parts data for each different itemof material and
equi pnent specified. The data shall include a conplete |ist of
parts and supplies, with current unit prices and source of supply,
and a list of parts recommended by the manufacturer to be repl aced
after 1 year and 3 years of service. A list of special tools and
test equi prent required for maintenance and testing of the
products supplied by the Contractor shall be included.
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Foam Systens; ¢, [___ 11

A copy of the proposed diagrans and instructions for the overal
foam system prior to posting.

Sprinkl er System Designer; C[, | 1]
Fire Protection Specialist; C[, [ 11

The nane and docunentation of certification of the proposed Fire
Protection Specialist and Sprinkler System Designer, no |later than
14 days after the Notice to Proceed and prior to the submttal of
the system drawi ngs and hydraulic cal cul ations.
Installer's Qualifications; C[, [ 11

Dat a approved, prior to submttal of any other data or draw ngs,
to substantiate that the proposed installer is regularly engaged
in the installation of the type and conplexity of fire protection
systemincluded in this project. Data shall identify the |ocation
of three systenms recently installed by the proposed installer
whi ch are conparable to the systemspecified. Contractor shal
certify that each system has perforned satisfactorily, in the
manner intended, for a period of not |ess than 6 nonths.
Post - di scharge Test Requirenents; C[, | 11

Details of nethod proposed for post-discharge testing.

SD- 05 Design Data
Standby Battery Power requirenments cal culations; ¢, | 11

Subst antiating standby power cal cul ati ons show ng battery
capacity, supervisory and al arm power requiremnments.

Provi de conplete battery cal culations for both the alarm and
supervi sory power requirenents. Amper e hour requirenents for
each system conponent shall be subnmitted with the cal cul ations.
System hydraulic surge analysis; ¢, | 11

System hydraulic transit (surge) analysis showi ng hydraulic
transit pressure occurring throughout the systemat both design
flow and non-flow conditions.

Fl ow Test Data; C[, | 11

Hydraulic Cal cul ations; ¢, | 11

Provi de hydraulic cal cul ations conplying with the requirenent of
this section.

Foam Spread/ Coverage Cal cul ations; ¢, | 11

Seismc Calculations; G, [ 1]
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Subnit load cal culations for sizing of sway bracing, for systens
that are required to be protected agai nst damage from

eart hquakes. Include the required features identified therein
that are applicable to the specific piping system

SD-06 Test Reports
Tests; C[, [ 11

Test Plan: Test plan shall be conplete in describing what
measurenents are to be nade and how they will be coll ected.
Descri be what tests are to be conducted, what data is to be
col l ected, acceptable findings, corrective action for failure to
neet acceptable findings, equipnent required, personnel required,
notification procedure for notifying contracting officer, list of
manuf acturers enpl oyees to assist, integration of test for
sprinkler systens, fire punps, high-expansion foam and fire alarm
systens. Verify that the fire punps are adequate to support the
fire protection systens.

Provide an initial test plan with test procedures prior to fina
acceptance test. Include the follow ng information:

a. Schedule of tests for each day, Exanple: Day 1, Day 2, Day 3
etc.

b. List of tests.

c. Blank forns for recording test data for each test.

d. Test procedure for each test.

e. List of equipnment required for each test.

f. Calibration certificate for testing equi prent

Subrmit the preliminary acceptance test report to the Contracting
Officer and AFCEC/ COSV before requesting a Final Acceptance Test.
Provide the conplete prelimnary acceptance test report, to

i nclude digital recording (video) of the prelimnary test, a
"Punch List" (list of deficiencies prepared at the conpletion of
prelinmnary test) to AFCEC/ COSV for review. AFCEC requires 10
wor ki ng days to review a conplete PAT report. After the review of
the conpl ete package is acceptable, AFCEC or their designated
representative will be present for the Final Acceptance Testing.
The FAT will be schedul ed no sooner than two weeks after the
acceptance of the conplete PAT report.

Provi de the Final Acceptance Test Report within 15 days after the
conpl etion of the Final Acceptance Test. Provide the fina
acceptance test report in booklet formshowing field tests
performed with the digital recording of the final test to docunent
conpliance with the specified perfornmance criteria. Provide
docunent ati on of readings, test results, and indicate the fina
position of control valves. Include all required Final Acceptance
Test NFPA forms. The Final Acceptance Test report shall include
the resolution of punch list itens devel oped during prelimnary
accept ance testing.

Reports for tests, as follows:

a. Reports as outlined in NFPA 13 docunenting results of flushing
and hydrostatic tests.
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b. Trip tests of sprinkler systemand foam del uge system

c. Test report of foam concentrate proportioning system Report
shall include all pressure readings and settings of system
conponents. Report shall include conductivity or refractive

i ndex readings for foam sanples taken fromthe hi gh-expansi on foam
proportioner. Report shall be signed by the factory-trained
techni cal representative the foam concentrate manufacturer

d. Test report of the foam systemcontrol panel and initiating
and indicating devices. Report shall include a unique identifier
for each device with an indication of test results. Report shal
be signed by the factory-trained technician enployed by the
control panel manufacturer.

e. Digital recording of prelimnary and final H -Ex foam di scharge
test

f. Submit pressure discharge graphs or tables showi ng pressure
di scharge rel ationship for foam generators.

SD-07 Certificates
I NSTALLER' S QUALIFICATIONS; C[, [__ 11

Submit installer and systenms technician qualifications as required
under paragraph entitled Qualifications of Installer

Materials and Equipnent; ¢, [ 1]

Certificates frommanufacturers to substantiate that conponents,
equi prent and material proposed for installation and use neet
requi renents as specified, concurrent with submttal of
manuf acturer's catal og data of equi pnent proposed for
installation. Certificates shall be on a formfor this purpose or
on official letterhead of the manufacturer with specified
information stated as required. Certificates shall be provided
for the follow ng:

a. Control panel. Certification that the foam system control
panel is electrically conpatible with the solenoid on the
electrically-actuated automati c water control valve, and the
solenoid is conpatible with the electrically-actuated
val ve. El ectroni ¢ sol enoi ds used for rel ease of the suppression
system nust be listed for use with both the Foam System Contr ol
Panel and the foaniwater flow control valve

b. Gaskets. Certification fromthe manufacturer and Fire

Protection Specialist that gasket material is |listed or approved
for dry-pipe service on all foam water solution piping.

c. Conpliance with foam system control panel ground fault
detection requirenent.

SD- 10 Operation and Mii ntenance Data
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Foam System C[, [___ 1]

Manual s in | oose-1eaf binder format and grouped by technical
sections consisting of manufacturer's brochures, schenmatics,
printed instructions, general operating procedures, and safety
precautions. Manuals shall include a narrative description of the
sequence or sequences of operation of the overall fire protection
system and a separate description for each major subsystem
Information to be provided shall include specific settings for al
adj ustabl e valves. The manuals shall |ist routine naintenance
procedures, possible breakdowns, and repairs, and troubl eshooting
gui de. The nanual s shall include conduit |ayout, equipnrent

| ayout, and sinplified wiring and control diagrams for the system
as installed. The manuals shall include procedures and
instructions pertaining to frequency of preventive mai ntenance,

i nspection, adjustment, [ubrication and cl eaning necessary to

m nimze corrective mai ntenance and repair.

SD- 11 d oseout Subnittals
As-built Drawings for the fire extinguishing system ([, | 11

Si x copies, within 14 cal endar days after successful conpletion of
required testing. A separate set of approved subnittal draw ngs
of the overall system marked up to indicate as-built conditions,
shal |l be nmaintained on site. These draw ngs shall be nmintained
inacurrent condition at all times and shall be nade avail abl e
for review i medi ately upon request during normal working hours.
Variations fromthe approved draw ngs, for whatever reason

i ncludi ng those occasi oned by nodifications, change orders,
optional materials, and/or required for coordi nati on between
trades shall be indicated in sufficient detail to accurately
reflect the as-built conditions.

1.5 SUBM TTAL PREPARER S QUALI FI CATI ONS AND GENERAL RESPONSI BI LI TI ES
1.5.1 Fire Protection Specialist

An individual who is a registered professional engineer (P.E. ) who has
passed the fire protection engineering witten examnination adm nistered by
the National Council of Exanmi ners for Engineering and Surveyi ng (NCEES) and
has rel evant fire protection engi neering experience.

1.5.2 Sprinkl er System Desi gner

The sprinkler system designer shall be certified as a Level [III] [1V]
Technician by National Institute for Certification in Engineering
Technol ogies (NICET) in the Water-Based Systens Layout subfield of Fire
Prot ecti on Engi neering Technol ogy in accordance with N CET 1014-7.

1.6 I NSTALLER' S QUALI FI CATI ONS

Prior to comrenci ng work, submt data showi ng that the Contractor has
successfully installed automatic hi gh-expansi on foamfire extingui shing
systens of the sane type and design as specified herein, or that he has a
firmcontractual agreenment with a subcontractor having the required
experience. Include the nanes and | ocations of at l|east three installations
where the Contractor, or the subcontractor referred to above, has installed
such systens. Indicate the type and design of each system and certify
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that the system has perforned satisfactorily for a period of at |east 18
months.

1.7 QUALITY ASSURANCE
1.7.1 Mat eri al and Equi pnent Qualifications

Provide material s and equi prent that are standard products of manufacturers
regul arly engaged in the manufacture of such products, which are of a
simlar material, design and workmanship. Standard products shall have been
in satisfactory commercial or industrial use for 2 years prior to bid

openi ng. The 2-year use shall include applications of equi pnment and

mat eri al s under simlar circunstances and of simlar size. The product

shal | have been for sale on the commercial nmarket through advertisenents,
manuf acturers' catal ogs, or brochures during the 2 year period.

1.7.2 Source Limtations
ot ai n foam concentrate, proportioning system foamgenerators, and mgjor
accessories through one manufacturer. All conponents shall be listed for
use together as single system

1.7.3 Code Conpli ance

1.8 SPARE PARTS

Provide six (6) conplete sets of system keys. Keys shall be [ CAT 60]
Al so, furnish 10 percent of each type of device below but no | ess

—
[—

t han two:
a. Detectors (including optical flane detectors).
b. Notification appliances
c. Fuses required by the system

d. Initiating devices(including Manual foamrel easing station and stop
stations.)

PART 2 PRODUCTS

2.1 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE
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NOTE: Air Force: A Pressure Reducing Valve (PRV) is
comonly needed for wet pipe sprinkler systems in
hi gh expansi on foam (HEF) designs. Al so, a snal
pressure relief valve is typically required
downstream of the PRV as a requirenent of its FM
approval . Due to the high pressures that are
frequently needed in HEF systens a PRV is used to
reduce the pressure to the wet pipe sprinkler
system A typical wet pipe sprinkler systemwouldn't
need a PRV but a note is added here in the HEF spec
for consideration to include in the wet pipe
sprinkl er system spec and design
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Al'l equi pment and material shall be listed, unless otherwise noted in this
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section. Listed, as used in this section, shall nean |isted or approved by
a Nationally Recognized Testing Laboratory (NRTL) as defined by OSHA

.2 NAMEPLATES

Maj or conponents of equi prent shall have the manufacturer's nane, address,
type or style, and nodel or serial nunber on a plate permanently affixed to
the item of equipnent.

.3  ABOVEGROUND PI PI NG SYSTEMS HANDLI NG WATER OR FOAM WATER SOLUTI ON

. 3.1 General Requirenents for Piping Handling Water or Foam Water Sol ution
Gal vani zed piping is not pernitted.

Pi pe shall conformto ASTM A53/ A53N. Pipe shall be marked as to the brand
or nane of the manufacturer, kind of pipe and the ASTM desi gnation in
accordance with the "Product Marking" provisions of the ASTM st andard.

. 3.2 Pi pi ng Handl i ng Water

Piping 2 inches 50 mm and | ess shall be mininum schedul e 40. Piping |arger
than 2 inches 50 nm shall be m ni num schedul e 10.

. 3.3 Pi pi ng Handl i ng Foani Water Sol ution
Provi de schedul e 40 bl ack steel foam water solution piping.

Provide |isted/ approved gaskets for dry-pipe service on all foanfwater
sol ution piping.

.3.4 Ceneral Fitting Requirenents

Use of restriction orifices, reducing flanges, and plain-end fittings with
mechani cal couplings which utilize steel gripping devices to bite into the
pi pe when pressure is applied are not pernmitted.

Plain end fittings with mechanical couplings and fittings that use stee
gripping devices to bite into the pipe are prohibited.

Saddl e tees using rubber gasket fittings are not permtted.

Fittings, nechanical couplings, and rubber gaskets shall be fromthe sane
manufacturer.

.3.5 Gooved Fittings and Couplings

Grooved fittings, couplings and bolts shall be provided by the sanme

manuf acturer. Fittings and couplings shall be nmalleable iron or ductile
iron conplying with ASTM A536. Couplings shall be of the rigid type except
that flexible type will be provided where flexible joints are specifically
required by NFPA 13. Coupling gaskets shall be G ade E (EPDM approved for
dry pipe fire protection service. Gasket shall be the flush type that
fills the entire cavity between the coupling and the pipe. Nuts and bolts
shal |l be heat-treated steel conformng to ASTM A183 and shall be cadm um

pl ated or zinc el ectropl ated.
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.3.6 Non- Grooved Fittings

Non- grooved fittings shall be threaded or flanged. Do not use fittings
that coupl e plain-end pipe, welded sprinkler fittings or outlets for
foamwat er solution. Threaded fittings shall be cast iron or malleable
i ron.

. 3.7 FI anges and Gaskets

Fl anges shall conformto NFPA 13. Flanges shall be the type that are

wel ded or threaded to the pipe. Flanges which are bolted to grooved pipe
will not be permtted. Gaskets shall be full face type EPDM or ot her
approved material. Gaskets shall be conpatible with foam concentrate and
to foamwater solution to which it will be exposed

.3.7.1 Bolts

Bolts shall be ASTM A449, Type 1 or 2. Bolts shall extend no | ess than
three full threads beyond the nut with bolts tightened to the required
torque.

.3.7.2 Nuts

Nuts shall be ASTM A193/ A193N, G ade 5ASTM A563N .

.3.7.3 Washers

Washers shall neet the requirenments of ASTM F436N ASTM F436. Flat circul ar
washers shall be provided under all bolt heads and nuts.

.3.8 Pi pe Hangers

Hangers shall be suitable for the application, construction and size pipe
involved.

.3.9 Control Val ve

Unl ess ot herwi se indicated, valves shall be indicating type in accordance
with  NFPA 13.

Gat e val ves shall open by countercl ockwi se rotation.
.3.10 Check Val ve

Check valves 100 nm 4 inches and | arger shall be flanged, swi ng type, cast
or ductile iron body and cover, cast or ductile iron clapper with

repl aceabl e EPDM rubber facing. Valves shall be suitable for either
vertical or horizontal nounting and equi pped with a renpovabl e handhol e
cover. The direction of flow shall be indicated by an arrow cast in the
val ve body. The valve body shall include plugged pipe thread connections
for a 50 mMm 2 inch drain.

.3.11 Foam Syst em Test Header

Provide a linear test header to neet the demand of the foanfwater system
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NOTE: Air Force: For Air Force, the foam water
test system header and fire punp test header (when

SECTION 21 13 25 Page 28



provi ded) nay be conbi ned as stated bel ow.
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The foamwater test system header and fire punp test header (when provi ded)
may be conbi ned. When a common test header is used, provide valving to
permt independent testing of each foamwater riser and each fire punp.

Provide one 2-1/2 inch (64 mm hose val ve connection for each 375 gpm (1420
Lpm of flow, rounding up. Provide a control valve to isolate the test
header fromthe renai nder of the system

Locate test header inside the aircraft servicing area within 20 ft. (6.1 nm
of an exterior door or directly outside the fire protection equi pment room
on an exterior wall. Locate test header to discharge effluent to a hard
surface within 100 ft. (30.5 nm) hose | ay.

I n geographic locations having a 99.6%dry bulb tenperature | ess than 32°F
(0°C) per UFC 3-400-02 Engi neering Weat her Data, provide test header with
automatic ball drip routed to the exterior.

.3.12 Pressure and Vacuum Gauges

Gauges shall conformto ASME B40. 100 and shall be provided with throttling
type needl e valve or a pul sation danpener and shut-off valve. Gauge shal
be a mnimumof 3-1/2 inches in dianeter with a range fromO0 psig to
approximately 1.5 times the maxi num system worki ng pressure. Each gauge
range shall be selected so that at nornmal operating pressure, the needle is
within the mddle-third of the range. Gauge shall be liquid-filled type.

.4 FOAM CONCENTRATE PI PI NG AND FI TTI NGS

4.1 Pipe

Pi pe shall be schedul e 40 stainl ess steel

. 4.2 Fittings

Foam concentrate fittings shall be stainless steel. Fittings shall be of
the sane material as the pipe. Acceptable pipe joining nethods are rol
grooved fittings, welded joints and fittings, or flanged joints and
fittings. If using welded joints and fittings, consideration nust be given
to the nmintenance of the systemand provide flanged joints at certain

| ocations to allow for the ease of maintenance and equi pnent renoval .
Gasket material mnmust be approved by the foam concentrate nanufacturer.
.4.3 Pi pe Hangers

Hangers shall be listed or approved.

.5 STRAINER

Provi de strainer baskets with stainless steel nmesh sized no greater than
1/4 inches 1.59 mm

Wel ded steel body fire main basket-type pipeline strainer. ASTM A53/ A53N
pi pe and cl ass 150 steel flanges.

The strainer shall be designed to permt renoval of the strainer
screen for replacenent and repair w thout renoving the body

SECTION 21 13 25 Page 29



fromthe line. A flush outlet shall be provided with each strainer

Open screen area shall be at least 6 tines greater than the noninal pipe
size open area. Friction |loss shall not exceed 1 PSI at design flow when
tested with clean strainer screen and clean water.

.6 FOAM WATER FLOW CONTROL VALVES

Provide a flow control valve with renpte resetting capability for each
foanf water system Provide flow control valve with automatic re-closing
feature and adjustable speed control. For hydraulic cal cul ations, include
the manufacturer’s mni mum pressure drop across flow control valve for the
features indicated.

Arrange val ve for manual release at the valve. Provide pressure gages and
ot her appurtenances at the flow control valves as required by NFPA 13. Al
trimpiping shall be brass with compatible fittings. Trim piping shall be
factory configured and installed. Gaskets shall be made of EPDM Val ves
shal |l be operated by a control systemlisted for releasing service and

i ndependent of the building fire alarmsystem Valves located in
electrical classified locations shall be listed for the classification of
the area where located. Flow control valves shall include the follow ng
features as standard el enents of the valve and tri m package:

a. Solenoid valve shall be of the nornally closed, de-energized type,
whi ch opens when energi zed upon recei pt of an electrical signa
fromthe releasing control panel to which it is connected.

Sol enoi ds used for rel ease of the high-expansion foam nust be
listed for use with the foam system control panel and the
foam wat er control val ve

b. Flow control valves shall gradually open upon receipt of power from
t he foam system rel easi ng panel and shall slowy close upon
interrupti on of power. Speed control setting shall be such that
val ve closure occurs within 15 seconds after depression manua
foam stop station, and will fully open the flow control valve
within 5 seconds upon rel ease of the manual stop station.
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NOTE: Air Force: For Air Force, the field
adj ustabl e pressure reducing trimand const ant
pressure at the inductor is required as stated bel ow.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

c. Provide field adjustable pressure reducing trim

d. Pressure regulation shall maintain a constant pressure at the inductor
and t he discharge device (foamgenerator). Pressure deviation shall not
exceed + 10 psig (0.34 bar/70 Kpa)

.7 EVERGENCY FOAM WATER SYSTEM SHUTDOWN

Provi de sequential signage on the control valves for the enmergency shutdown
of the foanmfwater system Locate these signs so they are readily visible
near each val ve used in the shutdown sequence

Provide signs with white background and a ninimum 1/2 inch wi de blue border

with red lettering not less than 1 inch (25.4 nmm high. At a m ninum
provi de each sign with the | anguage “EMERGENCY FOAM SHUTDOWN PROCEDURE" and
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the order and action to be perforned (e.g. "1 - CLOSE FOAM CONCENTRATE
VALVE", "2 - CLOSE FOAM WATER RI SER CONTROL VALVE"). Continue the sequence
as require for shutdown.

.8 HI GH EXPANSI ON FOAM LI QUI D CONCENTRATE
Foam Concentrate

Concentrate shall be the product of one manufacturer that is listed or
approved for use with the foam generator system and shall not contain
PFOS/ PFOA conponents. Concentrate shall have a m ni num 20-year shel f
life. Manufacture date shall be no nore than six nonths before ship date
to site. Mxing of non-identical specification concentrate will not be
permitted.

.9 CONCENTRATE STORAGE TANK

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: Air Force requires a double wall
f oam st orage tank, and no taps on the bottom or
sides of the tank, as described bel ow.
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Provide a vertical, closed cell double wall polyethyl ene concentrate
storage tank conpatible with the required concentrate. Enter the tank only
through the top with no taps on the bottomor sides of the tank. There
shall be no taps in the bottomor sides of the tank. Inductor dip tube
shall enter through the top of the tank.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: Arny requires a single wall foam
storage tank as descri bed bel ow.
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Provide a vertical, closed cell single wall polyethyl ene concentrate
storage tank conpatible with the required concentrate.

Provide a reverse float | evel gauge with m nimum 50 gallon increnments
permanently marked on the tank or gauge. Indicate on the tank or gauge the
enpty, full, and nmininmumIlevel required to operate the system Do not

i nclude the inaccessible portion of concentrate at the bottom of the tank
that cannot be accessed by the suction line, in the tank's capacity

mar ki ngs. Provide a closeable fill opening and pressure/vacuum vent
assembly.

.9.1 Tank Mar ki ng

Permanently | abel each tank with its capacity, concentrate manufacturer,
and concentrate type and percentage of concentrate induction. The | abel
shal | specifically identify the required concentrate nanufacturer's nane,
concentrate nane, concentrate identifying product nunbers/codes,
concentrate manufacturer's contact information including process to obtain
24-hour concentrate re-supply. The label shall include a warning statenent
indicating only this specific concentrate is pernmitted to be used in this
system.

Tank shall have a NFPA 704 di anond sign indicating Health = 1; flammbility
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= 2; and instability = 0.

2.10 FOAM WATER PROPORTI ONI NG BY | NDUCTOR
NOTE: Air Force: This paragraph is for Air Force.
Air Force requires proportioning by single foam
i nductor as described bel ow.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Foam proportioning shall be by a single foaminductor for each foam water
riser.

a. Tune the inductor specifically for the systemrequired flow
rate, inlet pressure, back pressure, concentrate type,
proportioning ratio, and lift height of a near enpty concentrate
tank. Of the shelf pre-tuned generic nodel inductors are not
permitted.

b. Design inductor to 115% of the nom nal injection rate.

c. Size inductor for the exact orifice of foam water pipe.

d. Fit concentrate suction line of the inductor with a | ow | oss
bronze or brass check valve assenbly by the nanufacturer that is

i ncluded in the device's hydraulic design.

e. Potential manufacturers at the tine of this publication include
Fontec, Skum Matre Maskin, WIson Foam Ansul, Chenguard, and
Delta Fire. Inductors fromthese manufacturers are approved.

2.11 FOAM WATER PROPORTI ONI NG BY | LBP PROPORTI ONER

NOTE: Arny:  This paragraph is for Arny. Arny
requires proportioning by |ILBP proportioner and
punped concentrate system

Proportioning foam concentrate through the use of a
ratio flow controller and bl adder tank, or a foam

i nductor is not pernmitted. Provide a foam
concentrate punping system wth an atnospheric foam
concentrate storage tank. Provide a foam concentrate
punpi ng systemin conpliance with NFPA 11, NFPA 20,
and NFPA 409, except as nodified by UFC 3-600-01 and
UFC 4-211-01.
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2.11.1 Foam Concentrate Punp
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NOTE: Punp capacity shall be sufficient to supply
foam concentrate under design conditions with
operation of sprinklers as provided. Punp pressure
shoul d be approxi mately 206 kPa (30 psi) above

maxi mum syst em wat er pressure.

Use UFC 3-600-01 for reliable power requirenents.

Wiere reliable power is not avail able, provide
di esel driven concentrate punps
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Foam concentrate punp shall be electric notor driven. Punp shall be a
positive displacenent rotary gear or vane type operating at a speed not
greater than 1800 rpm Punp capacity shall be as shown on the plans. Punp
di scharge pressure shall be as shown on the plans. Metallic punp
conponents in contact with foam concentrate shall be of bronze or stainless
steel construction. Each punp shall be furnished with suction strainer
relief valve, and suction and di scharge gauges. Punp shall be mounted on a
carbon steel base and shall have guards over couplings. Punp shall be
direct-connected to electric nmotor with drip-proof enclosure. Mtor size
shal |l be as shown on plans kW

Provide a reserve foam concentrate punp of equal capacity. Automatically
operate the reserve punp upon failure of the primary punp. Arrange
concentrate supply piping to neet the foam concentrate demand from eit her
the primary or reserve foam punp.

.11.2 Foam Concentrate Jockey Punp
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NOTE: When the foam concentrate line to the
proportioner exceeds a |inear distance of 50 ft.
(15.2 m, provide a positive displacenent foam
concentrate jockey punp to maintain pressure in the
f oam concentrate pipi ng.
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Foam concentrate jockey punp shall be bronze construction, TEFC notor,
hori zontal close coupled regenerative turbine punp. Mechanical seal with
stainless steel netal parts. Buna elastoners, ceram c seat, carbon
washers. Stainless steel shaft or shaft sleeve. Vertically split punp
casing, end suction. Mtor shall prevent overloading at the highest head
condi tion.

.11.3 Pump Controll er
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NOTE: The foam concentrate punp shall only start
and stop froma signal fromthe Foam System Contr ol
Panel (FSCP. The pressure switch in the fire punp
controller shall be disabled.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Controller shall be a full Service Electric Fire Punp Controller, wth NEVA
2 Enclosure. Controller shall be the automatic type and listed for fire
punp service and shall be arranged for starting fromthe nmanual foam

rel easing stations or automatic fire detection system and stopping from
manual foam stop stations, all via signals fromthe Foam System Contro
Panel (FSCP). The controller shall nonitor the status of the foam
concentrate punp it control s(by voltage or other suitable neans), and shal
start the back-up foam punp upon failure of the primary foam punp.
Controller shall be conpletely termnally wired, ready for field
connections, and nounted in a NEMA Type 2 drip-proof enclosure arranged so
that controller current carrying parts will not be I ess than 300 nm 12

i nches above the floor. The controller shall be equipped with an
externally operable isolating switch which nmanually operates the notor
circuit. Means shall be provided in the controller for measuring current
for all notor circuit conductors. Controller shall nonitor and provide
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2.

2.

i ndividual ly displayed audi bl e and visual alarns on the front panel for

| oss of a phase or line power, phase reversal, |ow foam concentrate |evel
and punp room tenperature. Each alarmlanp shall be labeled with rigid
etched plastic labels. The controller shall be equipped with the foll ow ng:

a. Voltage surge arresters installed in accordance w th NFPA 20.

b. The pressure switch for automatic starting of foam concentrate punp
shal | be disabled. The foam concentrate punp shall only start and stop
froma signal fromthe Foam System Control Panel

c. Thernostat switch with adjustable setting to nonitor the punp room
tenperature and to provide an alarmwhen tenperatures falls below 5
degrees C 40 degrees F

d. Ternminals for remote nonitoring of punp running, punp power supply
trouble .

11. 4 Power Supply
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NOTE: Verify that project draw ngs indicate power
supply in accordance with NFPA 20 requirenents.

*% *% *% *% *% *% *% *% *% *%%

The source and arrangenent of power supply to the punps shall be as shown
on the drawi ngs and in accordance with NFPA 20.

.11.5 I n-Li ne Bal anced Pressure Proportioner Assenbly

Provide In-Line Bal anced Pressure Proportioner Assenbly (ILBP) that is
factory assenbl ed and tested by the manufacturer. Disassenbly, reassenbly,
or nodification of the ILBP by the installing contractor is prohibited.

The ILBP shall contain all necessary conponents including foam
proportioner; pressure bal anci ng spool valve; duplex gauge; control, drain
and check val ves; interconnecting brass pipe; and valve identification
nanepl ates. The proportioner shall consist of a body, inlet nozzle, and
metering orifice, all of which are corrosion resistant brass. Cearly

mar ked on the proportioner shall be the flow direction arrow, as well as
the type and percentage of concentrate the proportioner was designed. The
metering orifice will be sized according to the type and percent age of
concentrate used. The proportioner body shall be brass, bronze, or

stainl ess steel. Balancing shall be acconplished through the use of a
spool -type pressure bal ancing valve. This valve shall sense foam
concentrate and water inlet pressures at the outer ends of a
dunbbel | - shaped piston and shall react to pressure changes by covering or
uncovering the foam supply port to the proportioner. The bal anci ng val ve
shal | be of 83600 brass construction with a phosphor-bronze piston and
Buna- N rubber O rings and seals. The in-line bal anced pressure proportioner
shal |l be conpletely pressure tested by the nanufacturer

I nterconnecting foam concentrate piping shall be of brass construction
Pressure sensing hoses shall be Teflon® with stainless braid cover

and permanently attached brass couplings. Val ve nanmepl ates shall be

provi ded and shall specify valve function and nornmal operating position

12 FOAM GENERATORS
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NOTE: Air Force: The reference below, "(except for
upstream of the inductor)" applies to the Air Force.
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Generator shall be capable of producing not less than | ] cubic feet of

hi gh expansi on foamwater solution per mnute.

Generator discharge characteristics shall not result in any foam sol ution
bei ng di scharged on aircraft fusel age and wi ng conponents from direct

i mpi ngenent or msting. Generator operating pressure shall be such that
hi gh pressure fittings and system conponents shall not be used(except for
upstream of the inductor).

Total nozzle obstruction shall not negatively inpact the distribution
system hydraulics or foaminduction capabilities.

The foam generator shall be listed for use with the foamconcentrate. The
foam generator shall be powered by a water reaction notor. The water
reaction notor shall provide both the screen wetting solution and the
energy to drive the fan. The foam generator shall not require an outside
power source, such as electricity. A stainless steel screen shall be
provided for maximumreliability under fire conditions.

System shal |l be designed to provide at each generator the [manufacturer's
m ni mum operating pressure] [+10 psi] [£5 psi] [ psi |

.13 CONTRCLS TO ACTI VATE DI VERTER VALVE - ARWY

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: This paragraph is for Arny. Arny
requires diverter valve. Locate diverter valve
panel in the Miintenance Bay adjacent to the
cont ai nnent system nonitoring panel
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Provi de a Contai nnent Tank Renbte Capacity Monitoring and Diverter Valve
Panel - Arny. Provide nonitoring panel with audible and visual (yellow
strobe or beacon) alarns. Automatically activate audi ble and visual alarns
when the capacity level exceeds 5% Provide a silence switch for the
audi bl e alarm Constantly illum nate visual alarnms at the panel until the
| evel condition is returned to nornal

Provi de indication of the diverter valve position at the nonitoring panel
through the use of Iimt switches. Provide indication of when the valve is
fully open or closed. Provide the valve with renote nanual reset capability
through a “Val ve Position Restore” button. Provide the panel with a visua
al arm (yel | ow strobe or beacon) that automatically illum nates when the

val ve position is "off normal" or "closed", and remains illum nated unti
valve is restored to the full nornmal "open" position. Install the diverter
val ve nmotorized operator above grade or list it for a subnersible
environment.

The contai nnent system nonitoring panel and diverter val ve panel nay be
conbi ned. At a mninum provide NEMA 250 Type 4 panel (s).

Rate any devices, conduits, or electrical enclosures installed bel ow grade

or within the contai nment tank for prolonged subnersion, mnimum NEVA 250
Type 6P.
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2.

2.

14 FOAM RELEASI NG SYSTEM
14. 1 General

Provide a separate Fire Alarm Control Unit (FACU) and Foam System Control
Panel (FSCP) for each building. Where multiple rel easing systens are
provided within a single building, they may be conbined into a single FSCP
Conbi ni ng the FACU and FSCP into a conmmon control unit is not permitted.

Provide a FSCP for the control and rel ease of the foaniwater system Design
the system so the loss of a FACU or another FSCP does not prohibit the FSCP
fromfunctioning as intended. Do not connect the FSCP to other control unit
through the use of a network cable. Communicate functionality between
panel s t hrough addressabl e nmodul es only. A common FSCP nmay control nultiple
rel easi ng systens or agents.

Connect and supervise only initiating and notification devices used by the
foamlwater system Release the foamwater systemonly by the initiating
devi ces. Additional devices are not pernitted to rel ease the foaniwater
system.

.14.2 Foam System Control Panel (FSCP)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: This paragraph is for Arnmy. Arny does
not require a specific manufacturer of the FSCP
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The Foam System Control Panel (FSCP) shall be addressable and listed for
"Rel easi ng Device Service". Panel shall contain conponents and equi pnent
required to provide the specified operational and supervisory functions of
the system Conponents shall be housed in a surface nounted steel cabinet
wi th hinged door and cylinder |ock. Control panel shall be a clean,
uncluttered, and orderly factory assenbled and wired unit. Panel shal
include integral "power on," "alarm" and "trouble" |anps wi th annunci ation
of each alarm supervisory and trouble signal. The panel shall have
prominent rigid plastic or netal identification plates for zones,
indicating lights, controls, nmeters, and switches. Lanps and fuses nounted
on circuit boards shall be identified by permanent markings on the circuit
board. Nanmeplates for fuses shall also include anpere rating. Contro
panel switches shall be within the | ocked cabinet. A suitable neans shal
be provided for testing the control panel visual indicating devices (neter
and lanps). Meters and | anps shall be plainly visible when the cabi net
door is closed. An integral graphical annunciator shall be provided to

i ndi cate and annunci ate, by zone, any alarm supervisory or trouble
condition on the system including the optical detection system by use of
LED and LCD indication. Upon restoration of power, start-up shall be
automatic, and shall not require any manual operation. The |loss of primary
power or the sequence of applying primary or energency power shall not
affect the transnission of alarm supervisory or trouble signals.

2.14.3 Foam System Control Panel (FSCP)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: This paragraph is for Air Force.
Air Force requires the Det-tronics Eagle Quantum
Prinmier Fire Detection/Rel easing System

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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The Foam System Control Panel (FSCP) shall be Det-Tronics Eagle Quantum
Prem er Fire Detection/ Releasing System and shall be furnished conplete
wi th m ni mum 60- node Safety Systens Software (S3) configuration/logic
programm ng/ di agnostic tools software package including USB dongl e key and
RS232 cabl e.

FSCP drawi ngs nust be provided by the manufacturer (Det-Tronics), and the
contractor nmust provide funding to the manufacturer as required to provide
t hese drawi ngs.

FSCP al arm supervisory, and trouble signal reporting to the Fire Alarm
Control Panel shall be via discrete dry contact output points.

Modul ar type panel installed in a surface nmounted NEMA Type 4 painted stee
cabinet with hinged door and cylinder lock. Al detectors shall be listed
for use with that panel

IR detectors shall be networked with the panel so that during comission IR
detectors can be calibrated fromthe rel easi ng panel

The FSCP shall provide a real tine display of current IR levels at any
detector, have the ability to set the detector sensitivity for each
detector fromthe panel, be able to downl oad detector |evel |og history,
have renpte test and di agnostics capability (manual self-test, lens dirty,
sensor failure, power out of tolerance, device non-responsive), and renote
setup and programmi ng of detector options (lens heater power |evel,
detector alarm LED function, alarm |l atching or non-I|atching, device
address, sensitivity level, timng and gate count for alarn.

FSCP shall be electro-magnetic interference/radio frequency interference
(EM)/(RFlI) tolerant at all frequenciesand rated to SIL level 2 capability
(I EC 61508), a safety assessment eval uati on which evaluates critical fault
pat hs, redundanci es, and statistical measurenent/prediction to ensure a
specific level of long termreliable perfornance and stability to co-exist
with aircraft radar systens.

The control panel shall be a neat, conpact, factory-w red assenbly
containing all parts and equi pnent required to provide specified operating
and supervisory functions of the system Panel cabinet shall be finished
on the inside and outside with factory-applied enanel finish. Provide main
annunci ator | ocated on the exterior of the cabinet door or visible through
the cabinet door. Provide audible trouble signal. Provide prom nent
engraved rigid plastic or netal identification plates, or silk-screened

| abel s attached to the rear face of the panel viewi ng window, for all |anps
and switches. System power shall be 120 volts AC service, transformned
through a two winding isolation transformer and rectified to 24 volts DC
for operation of all systeminitiating, actuating, signal sounding, trouble
signal and fire alarmtripping circuits. Systemshall be electrically
supervised on all circuits. A ground fault condition or a single break in
any circuit which prevents the required operation of the system shal

result in the operation of the systemtrouble signal. Loss of AC power, a
break in the standby battery power circuits, or abnormal AC power or | ow
battery voltage shall result in the operation of the systemtrouble
signals. The abnormal position of any systemswitch in the control pane
shall result in the operation of the systemtrouble signals. Trouble
signals shall operate continuously until the system has been restored to

normal at the control panel. System troubl e shall al so be annunci ated on
the appropriate zone of the building fire alarmand nmass notification
control panel. The manual foamrel easing stations, abort stations,
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optical flane detectors, and all associated wiring shall be connected to
and supervised by the foam system control panel. Control panel shall be
equi pped with a NEMA Type 4 encl osure. System control panel shall be
[UL][FM[LPCI [ Vds] [JFRA] listed, approved, or type accredited for

extingui shing systemcontrol (releasing device service). Per manent | y

| abel all switches. Provi de panel with the follow ng swtches

a. Troubl e silencing switch which transfers audi ble trouble signals
(including remote trouble devices, if provided) to an indicating | anp. Upon
correction of the trouble condition, audible signals will again sound unti
the switch is returned to its nornmal position, or the trouble signa

circuit shall be automatically restored to nornmal upon correction of the
troubl e condition. The silencing switch nmay be a nonentary action,
self-resetting type

b. Alarm sil encing switch which when activated will silence al
associ ated al arm devi ces without resetting the panel, and cause operation
of systemtroubl e signals.

C. I ndi vi dual zone di sconnect switches which when operated will disable
only their respective initiating circuit and cause operation of the system
and zone troubl e signals.

d. Reset switch which when activated will restore the systemto norna
standby status after the cause of the alarm has been corrected, and all
activated initiating devices reset.

e. Lanp test switch

f. Systemrel ease disable switch to disable the rel easing functions of
the panel while |eaving all detection and other functions of the pane
oper ati onal . Activation of this switch shall transmit a non-1Iatching
supervisory alarmsignal to the building fire alarmcontrol panel. Switch
shal | be provided within a | ockable control panel

.14. 4 Annunci at or Panel

Provide integral with the main control panel. Supervision will not be
required provided a fault in the annunciator circuits results only in loss
of annunciation and will not affect the nornmal functional operation of the
remai nder of the system Annunciator shall have an al pha-nuneric display
and provide the description of the device.

.14.5 Primary Power Supply

Power to the control panel shall be as indicated. Panel shall be
permanent |y marked "FOAM FI RE PROTECTI ON SYSTEM'.

.14.6 Secondary Power Supply

Provide for systemoperation in the event of prinmary power source failure.
Transfer fromnormal to auxiliary (secondary) power or restoration from
auxiliary to normal power shall be autonmatic and shall not cause

transm ssion of a false alarm

.14.6.1 Batteries

Provi de seal ed, nmaintenance-free, [sealed | ead acid] [|ead-calciun] [gel
cell] batteries as the source for energency power to the FSCP. Batteries
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shal | contain suspended electrolyte. The battery systemshall be

mai ntained in a fully charged condition by neans of a solid state battery
charger. Provide an automatic transfer switch to transfer the load to the
batteries in the event of the failure of primary power.

.14.6.1.1 Capacity

Sufficient capacity to operate the FSCP under supervisory and trouble

condi tions, including audible trouble signal devices for 48 hours and under
alarm conditions for an additional 15 nminutes. Include full current draw of
solenoid in battery cal cul ati ons.

.14.6.2 Battery Chargers

Provide a solid state, fully automatic, variable charging rate battery
charger. The charger shall be capable of providing 120 percent of the
connected systemload and shall maintain the batteries at full charge. In
the event the batteries are fully discharged (20.4 Volts dc), the charger
shal |l recharge the batteries back to 95 percent of full charge within 48
hours after a single discharge cycle as described in paragraph CAPAC TY
above. Provide pilot light to indicate when batteries are manually placed
on a high rate of charge as part of the unit assenbly if a high rate switch
i s provided.

.14.7 Optical Flame Detection Inhibit Switch

Provide a 2-position non-key operated switch | ocated within the FSCP

encl osure, that when activated disables the releasing function of all
optical flane detectors in the hangar bay through programm ng at the FSCP
When the switch is placed in inhibit node, only the rel easing functions of
the optical flane detectors are disabled while |eaving all other functions
of the FSCP operational. Mnitor the inhibit switch at the FSCP. Provide a
supervi sory signal to the receiving station indicating the optical flame
detectors are inhibited, a trouble signal is not pernitted. Label the
switch "INH BIT OPTI CAL FLAME DETECTION." Provi de engraved | abels on the
inhibit switch indicating when the optical flane detectors are in "NORMVAL"
or "INH BI T" node.

.15 ALARM
.15.1 Fire Al arm

Provi de equi pnent and interconnections for the automatic transmittal of an
alarm over the building fire alarmsystemas specified in Section 28 31 76
I NTERI OR FI RE ALARM AND MASS NOTI FI CATI ON SYSTEM  Arrange so that
actuation of any alarminitiating device (OFD or manual foam rel easing
station), trouble and supervisory conditions shall cause activation of the
fire alarmand reporting systens.

.15.2 Waterflow Pressure Alarm Sw tch
Unit shall include a 13 nm1/2 inch NPT nale pipe thread, two 13 mm 1/ 2 inch

conduit knockouts, and two sets of SPDT (Form C) contacts. The sw tches
shall be factory adjusted to transfer the contacts at 27.6 to 55.1 kPa 4 to

8 psi on rising pressure. Unit shall include a water-tight NEMA 4 die-cast
al um num housing with a tanper resistant cover which requires a special key
for removal. The cover shall be provided with a tanper swi tch which shal

operate upon renoval of the cover. Units used on wet-pipe systens shal
have an adjustable, instantly recycling pneumatic retard to prevent fal se
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alarns due to water pressure variation. Retard adjustnment shall be factory
set at approxi mately 20-40 seconds and adjustabl e between 0-90 seconds.

.16 CONTROL VALVE SUPERVI SORY ( TAMPER) SW TCH
El ectrically supervise nornally open control val ves.

Tanper switches shall be UL listed as "Extinguishing System Attachnent" for
the location and type of valve supervised. The device shall contain double
pol e, double throw contacts. Operation of the switch shall cause a
supervisory signal to be transnitted to the FACU upon not nore than two
conplete turns of the valve wheel or a closure of 10 percent, whichever is
| ess. Tanper switches shall be equipped with screwtermnals for each
conductor.

.17 FOAM SYSTEM BEACONS

Bl ue rotating beacons will not be I ess than 400 cd (208/120VAC) power ed
froma dedi cated energency panel.

.18 MANUAL FOAM RELEASI NG STATI ONS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide detail on draw ngs show ng nanual
foamrel easing station design as depicted in UFC
4-211-01.
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Manual Foam Rel easing Stations shall be as shown on the plans, and shall be
weatherproof.

Provi de conventional manual foamrel easing stations. Provide distinctively
di fferent NEMA 250 Type 4 nmanual foamreleasing stations and signage from
the manual fire alarmpull stations. Provide tanper cover with col ored
portions in yellow and lettering on the cover reading “FOAM; the words
“FIRE", “ALARM, or “AGENT” are prohibited to appear on the cover. Provide
| ocking type manual foamrel easing stations that when activated require a
key to be reset.

Stations shall be of all netal construction and have a dual action rel ease
configuration to prevent accidental system discharge. Break-glass-front
stations are not permtted. Station shall provide positive visible

i ndi cation of operation. Restoration shall require use of a key.

.19 MANUAL FOAM STOP STATI ONS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide detail on draw ngs show ng nanual
foam stop station design as depicted in UFC 4-211-01.
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Provi de NEMA 250 Type 4 manual foam stop stations of the "dead-nman" type.
Provi de manual foam stop stations with distinctive signage at each device.
Provide a red nmushroomtype push button and include the word “PUSH'.
Provide the col ored portions of the tanper cover in blue and lettering on
the cover stating “STOP’; the words “FIRE", “ALARM, or “AGENT” are
prohibited to appear on the cover or station.
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2.20  OPTI CAL FLAVE DETECTORS
Optical Flame Detectors and Controller:

Provide triple infrared (IR) optical flanme detectors that are

|isted/ approved for the expected fuel hazards in the hangar bay. Provide
detectors that are imrune to radar and radi o frequency enissions from hand
hel d equi prent or equi pment on-board the aircraft. Provide shiel ded
circuiting for both the signaling line circuit (SLC) and power circuit from
the optical detectors to the Foam System Control Panel (FSCP) and ground
shielding in accordance with the optical flame detector manufacturer

Optical flanme detectors shall not alarmon non-fire sources, including but
not limted to, arc welding, lightning, sunlight, radiant heaters, aircraft
engi ne exhaust, hot surfaces, strobes, beacons, etc. Provide detectors that
are imune to radar and radi o frequency emi ssions.

The optical detection systemshall be interfaced with the building fire
al arm and reporting system but shall not rely on it for operation

The system shall provide continuous and automated detection, while

nmoni toring system operation through continuous supervision of its

i nputs/outputs. The detectors shall include continuous automatic periodic
self-testing and calibration during operation, including |lens cleanliness
check, and IR sensor testing and automatic calibration. The detector shal
have nmanual testing capability of the lens and sensors, that is easily
performed and verified at the detector, wi thout disassenbly of the

detector. Each detector shall have an integral indicator |anp, visible from
the hangar floor, indicating whether it is in alarm(red), fault (anber),
nornmal (green) status.

2.20.1 Manuf acturer of Optical Flame Detectors and Controller
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NOTE: Air Force. This paragraph is for Air Force
Air Force requires Det-tronics X3301 IR flane
detectors and EQP rel easing/control unit
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Provi de X3301 Multispectrum IR Fl ame Detectors nanufactured by Det- Tronics.
Provi de Detectors with Hangar Mode as the factory default. Control and

moni tor optical flanme detectors froma factory assenbl ed Eagl e Quantum
Premer fire detection/releasing control unit manufactured by Det-Tronics.
Detector lens heating option shall be set to [zero][]. Use a

[1ow] [ mediuni[high] setting

PART 3 EXECUTI ON

3.1 INSTALLATION

3.1.1 Protection of System Agai nst Earthquake Danage
Seismcally protect the system agai nst danage from eart hquakes. Instal
the seismc protection of the system conponents and piping, including sway
bracing as required, in accordance with UFC 3-310-04, NFPA 13 and Annex A
Seismically brace foanfwater solution piping regardless of geographic

| ocation. Base bracing calculations on an Ss of 0.95 or as indicated in
the seismc anal ysis, whichever is greater
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3.

1.2 Abovegr ound Pi pi ng

Pi ping shall be installed straight and bear evenly on hangers and
supports. Piping shall be concealed in areas with suspended ceiling and
shal | be inspected, tested and approved before bei ng conceal ed.

.1.2.1 Joints

Pi pe joints shall conformto NFPA 13. Not nore than four threads shal
show after joint is made up. Joint conpound shall be applied to nale
threads only. Joints shall be faced true, provided with gaskets and nade
square and tight. Flanged joints or nmechanical groove couplings shall be
provi ded where indicated or required by NFPA 13. Grooved pi pe and
fittings shall be prepared in accordance with the manufacturer's | atest
publi shed installation instructions. All grooved couplings and fittings
shall be fromthe same manufacturer. G ooved joints shall not be used in
conceal ed | ocations, such as behind solid walls or ceilings, unless an
access panel is shown on the drawi ngs for servicing or adjusting the joint.

.1.2.2 Fittings

Use flanged or welded fittings to transition the fire protection water
service entrance fromhorizontal to vertical as it enters the building. Do
not use gasketed conpression fittings (including | ocking type) or flanged
fittings with set screws.

.1.2.3 Reducers

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permitted. Wen standard fittings of the required size are not
manuf actured, single bushings of the face type will be pernmitted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 13 mm 1/ 2 inch

.1.2.4 Valves

Provide an [OS&Y] [butterfly] val ve beneath each flow control valve in each
riser, when nore than one valve is supplied fromthe same water supply pipe.

.1.2.5 Pi pe Supports and Hangers

Installation nethods outlined in NFPA 13 are mandatory. Protection of

pi ping and all foam equi pnent including foamtanks and generators agai nst
damage from earthquakes shall be provided. Longitudinal and |ateral sway
braci ng shall be provided for piping.

.1.2.6 Pi pe Penetrations

Cutting structural nenbers for passage of pipes or for pipe-hanger
fastenings is not permtted.

.1.2.6.1 Escut cheon Pl at es

Escut cheons shall be provided at finished surfaces where exposed piping
passes through floors, walls, or ceilings except in boiler, utility, or
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equi pnent roons. Escutcheons shall be fastened securely to pipe and shal
be chromiumplated iron or chrom umplated brass, either one-piece or
split-pattern, held in place by internal spring tension or setscrew

.1.2.6.2 Pi pe Sl eeves

Pi pes penetrating concrete or nmasonry walls or concrete floors shall be
provided with pipe sleeves fitted into place at the tine of construction
through its respective wall or floor, and shall be cut flush with each
surface. Sleeve sizes and cl earance between pipe and sl eeve shall be in
accordance with NFPA 13. Provide not less than 1/4 inch space between
exterior of piping and interior of sleeve. Firmy pack space with
insulation and calk at both ends of the sleeve with plastic waterproof
cement. ASTM A53/ A53M schedul e 40 or standard wei ght, zinc-coated stee

pi pe sl eeves. Extend sl eeves in floor slabs 3 inches above the finished
floor.

Where pipes pass through fire walls, fire partitions, or floors, a fire
seal shall be placed between the pipe and sleeve in accordance with Section
07 84 00 FI RESTOPPI NG

.1.2.6.3 Sl eeves in Partitions

Provi de zinc-coated steel sheet having a nominal weight of not |ess than
0. 90 pounds per square foot.

.1.2.7 Drains

Mai n drain piping shall be provided to discharge at safe points outside
each building. Drains shall be of adequate size to readily receive the
full flow fromeach drain under naximum pressure. Auxiliary drains shal

be provided as required by NFPA 13 except that drain valves shall be used
where drain plugs are otherwi se pernitted. Were branch lines terminate at
| ow points and formtrapped sections, such branch lines shall be manifol ded
to a common drain line. Each drain valve shall be provided with a netal
sign identifying the type of drain connection or function of the valve.

.1.2.8 I dentification Signs

Signs shall be in accordance with NFPA 13. Properly lettered and approved
metal signs shall be suitably affixed to each control valve, inspector test
valve, main drain, auxiliary drain, test valve, and simlar valves as
appropriate. See drawi ngs for additional sign requirenents.

Identification signs shall indicate Nornmally Qpen or Norrmally C osed as
appropriate

.1.3 Surge Arresters
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NOTE: See UFC 4-211-01 for the surge arrestor
requirenents for the sprinkler risers and any fire
punps, as well as those required for foam water
risers.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

At a mininum provide the follow ng surge arresters. Increase the mininmm
capacities listed bel ow, when nmanufacturer's cal culations are required and
denmonstrate a | arge capacity.
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a. Provide 25 gal (95 L) of capacity for each foamwater riser
| ocated on the riser manifold supplying a hangar bay.

b. For each riser room conbine the surge capacity of the risers
in the roominto a single comopn surge arrestor. \Were risers feed
different fire areas, only use the greatest conbined surge
capacity fromone fire area. Connect this conmmon surge arrestor to
the riser manifold i medi ately upstream of the protected risers.

c. Coordinate with surge arresters required for sprinkler riser
and any fire punps

d. Were surge arresters are 100 gal (380 L) or larger in
capacity, provide floor stands.

Provi de each arrestor with an indicating isolation valve to separate it
fromthe system Electrically supervise this valve in the normally open
position. Provide a drain after the isolation valve to relieve pressure
fromthe surge arrestor during testing and mai ntenance. Wen connecting the
surge arrestor to the riser, the use of piping, fittings, and valving
smal l er than the connecting orifice on the surge arrestor is not permtted.

After the surge arrestor is installed and pressurized in the field with
nitrogen per the manufacturer’'s witten directions, provide a pernanent

| abel indicating the set pressure of the arrestor. Do not pressurize the
surge arrestor during hydrostatic testing of the system

1.4 Foani Wat er Fl ow Control Val ves

Install the manual release for the flow control valve no higher than 5 ft.
(1524 m) above finished floor. For hydraulic calculations, include the
manuf acturer’s m ni mum pressure drop across flow control valve for the
features indicated.

Provi de pressure gages and ot her appurtenances at the flow control valves
as required by NFPA 13.

.1.5 | sol ati on Val ve and Strai ner

Provi de an isolation valve and basket strainer in the piping ahead of foam
systemrisers

.1.6 Foam Concentrat e Appurtenances
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NOTE: Air Force. This paragraph is for Air Force

*% *% *% *% *% *% *% *% * *% *% *%

Provi de a brass, bronze, or stainless steel full bore quarter turn bal
valve with an electrically supervised tanper switch in the concentrate
line. The use of automatically controlled valves in the concentrate line is
prohi bited. For testing purposes, equip the concentrate line with fittings
and val ving to accombdate the connection to an auxiliary tank of alternate
test foam concentrate. Cap auxiliary tank connection at all tines, except
when testing.

Provide a 3/4 inch (19 mm) copper line with ball valve fromthe fire water
supply, that is used for flushing the concentrate line after use. Provide
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sign with the followi ng instructions, "Flush concentrate |line after

di scharge or testing. C ose concentrate tank shut-off valve prior to
opening this valve. After flushing, drain concentrate |line through test
connection prior to re-opening concentrate tank shut-off valve.

.2 ELECTRI CAL VWORK
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NOTE: Coordi nate power and alarmrequirenents with
the contract drawi ngs and ot her specification
sections.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Except as nodified herein, electric equipnment and wiring shall be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM [ Al arm
signal wiring connected to the building fire alarmcontrol systemshall be
in accordance with [Section 28 31 00.00 10 FI RE DETECTI ON AND ALARM SYSTEM
DI RECT CURRENT LOOP] [Section 28 31 76 | NTERI OR FI RE ALARM AND MASS
NOTI FI CATI ON SYSTEM [and] [Section 28 31 64.00 10 FI RE DETECTI ON AND ALARM
SYSTEM ADDRESSABLE. ] ] Wring color code shall remain uniformthroughout
the system

2.1 Panel s and Conponent Installation

Where panels are located in normally occupi ed areas, provide recessed
panel s and conbi ne m scel | aneous conponents in common recessed encl osures
to provide a clean installation. Wiere an auxiliary battery supply is
required and cannot be recessed within the wall, locate it renptely in a
nornal |y unoccupi ed ar ea.

Where panel s, devices, and appliances are subjected to water spray/runoff
under normal operating conditions, provide National Electrica
Manuf act urers Associ ati on (NEMA) 250 Type 4 enclosures and water tight
conduit. Regardl ess of environnental conditions, do not provide openings or
conduit entry into the top of the FSCP

. 2.2 System W ri ng

Signhaling line circuits circuits shall be Cass B wiring, No. 18 AWG size
conductors at a minimum Notification appliance and initiating device
circuits shall be No. 16 AWS size conductors at a mninmum Circuits
operating at [24 VvD(] | ] shall not operate at less than [21.6] [ ]
volts. [Grcuits operating at any other voltage shall not have a voltage
drop exceedi ng 10 percent of nonminal voltage.] Power wring, operating at
120 VAC ninimum shall be No. 12 AWS solid copper having simlar

i nsul ati on. Run conduit or tubing conceal ed unl ess specifically shown

ot herwi se on the draw ngs. All wiring shall be installed splice free.
Pul | a dedicated earth ground conductor on all runs and bond to encl osures,
boxes, and field devices which have ground ternminals. Color coding is
required for circuits and shall be naintained throughout the circuit.

Al'l conductors nust be installed in conduit (EMI m ninun.

Pull all conductors splice free; conductors shall be continuous from device
to device. The use of wire nuts, crinped connectors, or tw sting of
conductors is prohibited.

Run all wiring to and within control panels in the vertical or horizontal
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pl ane, nmake all turns at 90 degree angles, and tightly bundl e and wap
conductors.

Wring may be solid copper or stranded as pernitted by NFPA 70.

Al'l devices nust have screw termnals. Wiere devices are only provided with
pigtails fromthe manufacturer, pigtails nust be | anded on term nal strips
mounted within the junction box.

Al terminations nmust be at a terminal strip or the device screw term nals.
Terminal strips are only permtted where direct connection to a device is
not possi bl e.

. 2.3 Oper ati ng Power

Power shall be 120 volts AC service, transformed through a two wi nding
isolation type transfornmer and rectified to 24 volts DC for operation of

all signal initiating, signal sounding, trouble signal, and actuating
(releasing) circuits. Provi de secondary DC power supply for operation of
systemin the event of failure of the AC supply. Transfer fromnormal to
energency power or restoration fromenergency to norrmal power shall be
fully automatic and shall not cause transmission of a false alarm ot ai n
AC operating power for control panel, and battery charger as indicated on

t he draw ngs.

.2.4 Conductor ldentification

Identify all conductors individually wth permanent markings. Conductor
mar ki ngs shall be printed | abels, pernmanently affixed to the conductor via
shrink wrap..

Al'l conduit, junction/back boxes, covers and couplings, when provided, nust
be factory painted red in unfinished areas (e.g., above ceilings,
mechani cal rooms, etc.).

Al'l conduit, junction/back boxes, covers and couplings, when provided, are
permtted to be painted to match the roomfinishing in finished areas. The
i nside cover of the junction box nust be identified as "Fire Alarni and the
conduit rmust have painted red bands 3/4-in. (20 nm) wide at 20 feet (6 nm
intervals and on both sides of all floor, wall, and ceiling penetrations.

.3 CONDUI' T | NSTALLATI ON

Fl exi bl e conduit is only perm tted when connecting to the foll owi ng devices
and appliances. Devices located on fire suppression equi pment such as

fl ow pressure sw tches, solenoids, and tanper switches. Devices and
appl i ances located in renovable ceiling tiles, and where flexible conduit
is specifically noted in this UFC (e.g. optical flane detectors). \Were
flexible conduit is permtted, it is limted to 6 feet (1.8 neters).

A maxi nrum of two conduit penetrations are pernitted into a secured area.
Most areas only require one penetration

. 3.1 Conduit and Enclosure Installation within the Hangar Bay
Provi de NEMA 250 Type 4 wall nounted devi ces and appliances within the

hangar bay (including backboxes). Provide watertight conduit and Water
Ti ght Junction Boxes throughout the hangar bay.
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3.

3.

Route conduit into the bottom of the backbox for manual foamrel easing
stations, stop stations, and flame detectors. Provide the |ow point of this
conduit with a drain. Were the conduit is in a hazardously classified
area, provide breathers in isolated portions of the conduit (e.g. sealed
off fromthe remaining conduit system). Rate drains and breathers for the
el ectrical (hazard) classification in which they are installed, but not be
| ess than NEMA 250 Type 4

.4 SURCGE PROTECTI VE DEVI CES ( SPD)

Provide SPDs to protect all power supply circuits to the FACU and FSCP

i ncludi ng any subpanel s such as autononous control units, anplifier panels,
notification appliance circuit(NAC) booster panels. Provide SPD to protect
all fire alarmcircuits leaving or entering the building. Devices nmounted
on an exterior wall such as wall nounted exterior speakers do not require
an SPD when lighting protection is provided on the building. Mount SPDs in
a separate enclosure, unless the SPDis listed and installed in the contro
panel by the factory. Installing SPDs not listed with the panel is
prohibited.

.5 FOAM RELEASI NG SYSTEM

Install the FSCP in a location readily accessible to the energency
responders and nai nt enance personnel

5.1 Battery Power Cal cul ations

a. Verify that battery capacity exceeds supervisory and al arm power
requirements.

(1) Substantiate the battery calculations for alarm alert, and

supervi sory power requirenents. |Include anpere-hour requirenments
for each system conponent and each panel conponent, and conpliance
with UL 864.

(2) Provide conplete battery cal culations for both the alarm alert,
and supervi sory power requirenents. Include full current draw of
solenoid in battery calcul ati ons. Submit anpere-hour requirenments
for each system conponent with the cal cul ati ons.

(3) A voltage drop calculation to indicate that sufficient voltage is
avai |l abl e for proper operation of the systemand all conponents,
at the minimumrated voltage of the system operating on batteries.

b. For battery calcul ations use the follow ng assunptions: Assune a
starting voltage of 24 VDC for starting the calculations to size the
batteries. Calculate the required Anp-Hours for the specified standby
tinme, and then calculate the required Amp-Hours for the specified alarm
time. Calculate the nomnal battery voltage after operation on
batteries for the specified tinme period. Using this voltage performa
vol tage drop cal culation for circuit containing device and/or
appl i ances renote fromthe power sources.

(4) Include full current draw of solenoid in battery cal cul ati ons.
5.2 FSCP Supervi sed Di sconnect

Provi de a key operated FSCP Supervi sed Di sconnect switch to physically
di sabl e the sol enoid for each foanmiwater and pre-action riser (if
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provided). Provide switch that disables the releasing functions wi thout the
use of programming, while leaving all other functions of the pane
operational. Do not provide a trouble signal upon operation of the
disconnect.

Locate the disconnect switch in the riser room in a readily accessible

| ocation near the solenoid. Provide a sign near the disconnect switch with
a white background and a ninimum 1/2 inch wide blue border, with “Dl SABLE
FOAM SYSTEM' or "Dl SABLE PRE- ACTI ON SYSTEM' in red lettering not |ess than
1 inch (25.4 mm high. Provide engraved | abels on the di sconnect swi tch

i ndi cating when the systemis "ENABLED' or "Dl SABLED'. Do not instal
backboxes or route conduit in front of sign in a nmanner that obstructs any
lettering.

.6 VALVE SUPERVI SI ON

El ectrically supervise normally open control valves. This includes, but is
not limted to, providing tanper switches on all nmanual valves in the foam
concentrate systemand in-line Bal anced Pressure Proportioning System

Al'l valves which control alarmfunctions or the flow of water, foam foam
concentrate, or that when closed will disrupt the proper operation of a
system shall be electronically supervised. This includes, but is not
limted to, deluge valve alarmisolation valve, foam concentrate tank
outlet line valve, foamconcentrate tank water inlet valve, and water
operated foam m xi ng valve pilot |ine valve

El ectrical or mechanical supervision is not required for normally closed
control valves, unless opening the valve is detrinental to the system
operation. \When supervision is required on nornally closed val ves, provide
el ectrical supervision

Mechanical ly | ock or provide tanper seals such as zip-ties on trimvalves,
that when opened or closed are detrinental to the operation of the

foaml wat er system such as the shutoff for the foam system pressure switch
Provi de signage indicating the valve's nornmal operating position.

Mechani cally | ock or provide tanper seals such as zip-ties on drain or trim
valving in the closed position, that when opened will cause the discharge
of the foam water system such as the manual rel ease valve on the foan water
systemriser. Provide this valve with the follow ng signage, "OPENING TH S
VALVE W LL RELEASE THE FOAM SYSTEM "

.7 SUPERVI SI ON AND SI GNAGE

Report supervisory alarms as independent addresses as indicated on the
pl ans. Grouped sw tches on conmon addresses are not pernmitted. Provide
non-| atchi ng el ectroni cally supervisory devi ces.

. 8 FOAM SYSTEM BEACONS

Provi de blue visual alarmsignals (rotating beacons) within the aircraft
servicing area to indicate foam system activation as shown on the plans.

Control the beacon initiation through the FSCP. A backup power supply or
supervi sion of the power supply supplying the beacons is not required when
supplied fromthe dedi cated energency panel. Munt beacons 20 - 30 ft. (6.1
- 9.1 n) above the floor of the hangar bay. Provide a sign next to each

bl ue beacon with a yellow or |ine-yell ow background natchi ng the nanua
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3.

foamrel easing station signage, with "FOAM RELEASE WHEN | LLUM NATED' in red
lettering not less than 3 inches (76 nmillimeters) high. Blue beacons are in
addition to any general fire alarmnotification such as the general fire

al ar m st r obes.

[[ For single door hangars, provide one beacon approximately centered on
each of the three walls.][For drive through hangars, provide one beacon
10-25 ft. (3.0-7.6 m from each corner of the hangar bay.]]Provide
addi ti onal beacons where at |east one beacon is not viewable fromnormally
occupi ed areas of the hangar bay. Locate beacons to take into account
bui l di ng construction, aircraft configuration and positioning in the hangar
bay.

.9 FOAM GENERATOR | NSTALLATI ON

Install Hi-Ex foam generators to provide a mininum 20 i nches (510 nm
clearance in front of the generator inlet. The use of all-thread rod for
supporting generators is not permtted.

Tap the generator foam water supply piping with a valve to allow for the
attachnent of a pressure gauge or sanpling hose during testing.

Locate Hi -Ex generators to discharge within close proxinmty, but not
directly upon the aircraft. Wen nounting generators in the horizonta
position, take into account the throw pattern of the Hi-Ex foam di scharge.
Do not |ocate the generator where the Hi -Ex foam di scharge is obstructed
(e.g. structural nenbers) or in areas that obstruct service equipnment (e.g.
crane travel path). Use the initial discharge fromthe foam generators to
protect under the aircraft fuselage and underwi ng area, prior to spreading
to the remaini ng hangar bay floor area.

Do not provide generators in |ocations where the devel opi ng foam bl anket
will block exits fromthe hangar bay within the first minute of discharge
Bl ocked exits are defined as an exit that is obstructed by a foam bl anket
exceeding 5 ft. (1.5 m in depth. In small hangar bays where the entire
floor may be covered with foamwi thin the first mnute, provide generator
| ocations so exits are one of the |ast areas bl ocked.

.10 | NDUCTOR | NSTALLATI ON

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force. This paragraph is for Air Force
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Provide a single foaminductor per foam water riser neeting the
requirenents outlined bel ow. Were nore than one foaminductor is used,
they may take suction froma comopn concentrate tank. Do not supply nore
than one fire area froma single inductor

Install inductor in the horizontal piping over the top of the concentrate
tank. Provide the mnimum strai ght pipe on both sides of the inductor in
accordance with the manufacturer. Install these sections of piping free of
el bows, tees, and reducers. Provide liquid filled gauges, |ocated no cl oser
than 2 ft. (610 mm before and after the inductor

11 I N-LI NE BALANCED PRESSURE PROPORTI ONER ASSEMBLY
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3.

3.

NOTE: Arny. This paragraph is for Arny.
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Install |LBP proportioners downstream of the flow control valve, and ensure
that the ILBP neets the manufacturer's recommendation with regards to

hori zontal or vertical installation

12 FOAM RELEASI NG SYSTEM

Locate the FSCP, rel easing nodul es, and nonitor nodules integral to the
rel easing and stopping of the foamlwater systemin a normally occupied
conditioned space with the followi ng paraneters: tenperature between
60-80°F (15.6-26.7°C) and a relative humdity of 85%at 86°F (29.5 °C). Do

not install these conponents in the hangar bay.

Were panels are located in normally occupi ed areas,

provi de recessed

panel s and conbi ne m scel | aneous conponents in conmon recessed encl osures

to provide a clean installation. Wiere an auxiliary

battery supply is

required and cannot be recessed within the wall, locate it renptely in a

normal | y unoccupi ed area.

Where panel s, devices, and appliances are subjected to water spray/runoff

under normal operating conditions, provide Nationa

El ectrica

Manuf act urers Associ ation (NEMA) 250 Type 4 enclosures and water tight
conduit. Regardl ess of environnental conditions, do not provide openings or

conduit entry into the top of the FSCP

13 FOAM RELEASI NG SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force. This paragraph is for Air Force
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For the purposes of this contract, all Det-Tronics installation
recomendat i ons shall be considered as mandatory requirenments. Al devices
shal |l be grounded in strict accordance with the Det-Tronics installation
instructions. All circuit wiring shall be installed as part of shielded

cable assenblies, in rigid galvani zed steel conduit,

and grounded in strict

conformance with the Det-Tronics installation instructions.

.14 MANUAL FOAM RELEASI NG STATI ONS | NSTALLATI ON

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: The sentence bel ow, "Manual foam
rel easing stations are not required outside the

hangar bay." applies to Air Force.

*% *% *% *% *% *% *% *%%
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NOTE: Air Force: The requirenent below for signs

i ndi cating the zone served by the nmanua
station applies to Air Force.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

rel easi ng

Install nmanual foamrel easing stations within the hangar bay so they are
unobstructed, readily accessible, and located within 10 ft. (3.0 n) of each
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required exit or exit access fromthe hangar bay. Manual foamreleasing
stations are not required outside the hangar bay. Mintain a mninmm
separation distance of 5 ft. (1.5 m between general fire al arm pul
stations (if provided) and the manual foamrel easing stations. \Wen | ocated
at required exit doors, install the foamreleasing station and the fire
alarmpul|l station on opposite sides of the door

Provi de | ow | evel high-expansion manual foamrel easing stations where
shown. Stations shall be of a type not subject to operation by jarring or
vi brati on. Mount station on signage panel as specified herein and
detailed on drawings. Manual foamrel easing stations shall be |ocking type
that, when activated, require a key to be reset. Mnual foamrel easing
stations shall be surface nount.

Where a manual foamreleasing station is installed near an exit or exit
access, install it on the opposite side of the door fromthe general fire
alarmpul|l station, if provided.

Do not | ocate addressabl e nonitor nodules for the manual foamrel easing
stations in the hangar bay.

Protect foamrel easing stations |ocated in the hangar bay from mechanica
damage. Provide a clear plastic tanper cover over the manual foamrel easing
station that when lifted enmts an audi ble alarm Exception: Audible alarm
is not required where a manual foamreleasing station is installed in a
hazardous (classified) |ocation

Provide additional 1 inch (25 mm high black block lettering on the sign
i ndi cating which zone is served by the manual foamrel easing station

.15 MANUAL FOAM STOP STATI ONS

Provi de manual foam stop stations at each manual foamrel easing station.
Use stop stations in conjunction with valves and equi pnent that stop the

di scharge of foamwater fromthe suppression system Do not |ocate

addr essabl e noni tor nodul es for the manual foam stop stations in the hangar
bay.

Protect manual foam stop stations located in the aircraft servicing area
from mechani cal damage. Provide a clear plastic tanper cover (without
audi bl e alarn) over the manual foam stop station

.16 MANUAL FOAM STOP STATI ONS | N CORRI DORS
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NOTE: Arny: This paragraph is for Arny. The

requi renent for a nanual foam stop stations outside
the hangar bay in the corridors applies to Arny.
Coordi nate the vision panel in the fire rated door
with architectural trades.
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Provi de a manual foam stop station in the corridor of each required exit
fromthe hangar bay through the support space. Locate the station on the
support side of the door, such that it is within 5 ft. (1.5 m of the door
and not obstructed when the door is fully open. Provide a 100 sqg. in.
(0.065 sqg. n) fire rated door vision panel in these doors, such that an
occupant can view into the hangar bay while operating the manual foam stop
station.
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3. 17 MANUAL FQOAM RELEASI NG STATI ON AND STOP STATI ON SI GNAGE
NOTE: Provide details on design draw ngs show ng
start and stop station signage as depicted in the
rel evant Figures in UFC 4-211-01, Aircraft
Mai nt enance Hangars.
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Provi de two separate but adjacent netal signs a nmininumof 24 inches (610
mm high by 20 inches (508 mMm) wide. Provide no nore than 12 inches of
separati on between the two signs. Do not use the words "FIRE", "ALARM', or
"AGENT" on these signs. Do not install backboxes or route conduit in front
of sign in a manner that obstructs any lettering.

Provide the sign for the manual foamrel easing station with a yellow or

Ii me-yel |l ow background with “START FOAM SYSTEM' in red lettering not |ess
than 3 inches (76 mllinmeters) high. Locate the manual foamreleasing
station with tanmper cover on the |ower portion of the sign. Provide the
word “START” in minimum21 inch (25.4 nm) high green lettering placed
directly above the manual foamrel easing station

Provide the sign for the manual foam stop station with a white background
and a mninum 1/2 inch wi de blue border with “STOP FOAM SYSTEM' in bl ue
lettering not less than 3 inches (76 millimeters) high. Locate the nanual
foam stop station with tanper cover on the lower left portion of the sign
Provide the word “STOP" in minimum11 inch (25.4 nm) high red lettering

pl aced directly above the manual foam stop station

To the right of the stop button provide the following in mninum1/2 inch
(12 mm high black lettering "To stop foam system press and continuously
hold STOP button until relieved by energency responders. There may be up to
a 30 second delay after pressing the STOP button before the foam stops.”

3.18 OPTI CAL FLAME DETECTI ON SUPERVI SED DI SCONNECT I N HANGAR BAY
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NOTE: Arny: This paragraph is for Arny.
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Provi de a key operated supervised di sconnect switch to disable all optica
flame detectors in the hangar bay. Provide a switch that disables the

rel easing and notification functions of the optical flane detectors, while
| eaving all other functions of the Foam System Control Panel (FSCP)
operational. Operation of the switch will not create a trouble signal

Moni tor the disconnect at the Foam System Control Panel (FSCP). Provide a
supervisory signal to the receiving station upon operation of the

di sconnect. Wiile the switch is in the disable node, the optical flane
detectors will not retain any history of alarmconditions such that when
the switch is placed in the enable node the FSCP will not imediately go
into alarm

Locate the disconnect switch in the hangar bay, in a readily accessible

| ocation near a manual foam stop station. Provide a NEMA 250 Type 4 switch
and backbox or house the conponents in a NEMA 250 Type 4 encl osure. Provide
a non-flashing or rotating red indicating Iight not |ess than 400 cd

(208/ 120VAC) powered from a dedi cated energency panel. Control 1ight
initiation through the FSCP. A backup power supply or supervision of the
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power supply to the light is not required when supplied fromthe dedicated
emer gency panel. Munt the |ight above the disconnect switch. Provide a
sign with a white background and a mininmum 1/2 inch wi de blue border, with
"OPTI CAL FLAME DETECTI ON DI SABLED WHEN | LLUM NATED' in red lettering not
less than 1 inch (25.4 nm high. Provide engraved | abels on the disconnect
switch indicating when the optical flane detectors are "ENABLED' or

"Dl SABLED'. Do not install backboxes or route conduit in front of signin a
manner that obstructs any lettering.

.19 OPTI CAL FLAVME DETECTOR | NSTALLATI ON

Provide a sufficient nunber of optical flame detectors around the perineter
of the hangar bay, such that all portions of the hangar bay are within the
range and cone-of-vision of at |east three detectors. Exception: The area
of the hangar bay within 5 ft. (1.5 m) of the perineter wall is not
required to be within the cone-of-vision of an optical flame detector. No
aircraft silhouette will be solely visible fromoptical flane detectors

| ocated on one side of the fuselage. A mninumof two optical flame
detectors covering the aircraft silhouette are required on each side of the
fuselage.

Provide flame detector installation shop drawings directly fromthe
manufacturer.

Angl e detectors and provide blinds (field of viewinhibitors) so the
cone-of -vision is contained within its designated suppression zone and does
not extend nore than 5 ft. (1.5 n) outside the hangar bay, into another
fire area such as through a normally open roll-up fire door, or is within
the view of hot sources such as radiant heaters. Locate optical flane
detectors at a sufficient distance per the nanufacturer's recommendati ons
fromsources that may cause fal se al arns such as wel ding, solar glare,

radi ant heaters, aircraft engi ne exhaust, strobes, hot surfaces and ot her
rel evant sources.

Mount detectors in accordance with their listing at approximtely 8 ft.
(2.4 m above the finished floor of the hangar bay. Do not nobunt optica
detectors in inaccessible |ocations. Provide optical flane detectors with 5
ft. (1.5 n) of flexible conduit to allow for minor adjustnents during
testing or changes in the mission of the hangar bay.

At | east three separate dedicated zones shall be provided for reporting the
status of the optical detection systemto the renote |ocation. One

dedi cated zone for the first optical detector in alarm a second dedi cated
zone for the second optical detector in alarm and a third dedicated zone
for a fault signal in the optical detections system

Calibrate optical flanme detectors to operate upon view ng the flame
signature of the expected fuel(s) to be in the hangar bay. Use a 2 ft. x 2
ft. (610 mMmx 610 mM) pool fire as the bases to set the sensitivity of the
optical flame detectors. Upon the 2 ft. x 2 ft. (610 nmx 610 nm pool fire
reaching full devel opnment, all detectors within the cone-of-vision are
required to activate within 30 seconds.

. 20 Pl PE PAI NTI NG AND LABELI NG
.20.1 Painting

Paint all exposed, interior, black steel piping the same color as the walls
and or ceiling, or a conplenenting color. Do not paint exposed interior
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fire protection piping red. Exposed piping in the fire protection equi pnent
room and nmechani cal roons may be | eft unpainted. Stainless steel piping may
be cl eaned and | eft unpai nted.

Clean, prine, and paint new foam systens including val ves, piping, conduit,
hangers, miscellaneous netal work, and accessories. Clean the surfaces in
accordance with SSPC SP 11. I medi ately after cleaning, prine the netal
surfaces with one coat of SSPC Paint 25 or SSPC Paint 25 primer applied to
a mninumdry filmthickness of 1.5 mils. Exercise care to avoid the

pai nting of sprinklers and operating devices. Upon conpl etion of

pai nting, renove materials which were used to protect sprinklers and
operating devices while painting is in process. Renove sprinklers and
operating devices which have been inadvertently painted and provi de new

cl ean sprinklers and operating devices of the proper type. Fi ni sh prined
surfaces as foll ows:

.20.2 Pi pe Identification

Mark all exposed interior piping with plastic wap around-type pipe |abels
conform ng to American Society of Mechani cal Engi neers/American Nationa
Standards Institute (ASME/ ANSI) Al13.1-1996, Schene for the Identification
of Piping Systens. Indicate the type of fluid carried and direction of

flow Labels that stick-on (adhesive backed) or are held on with
straps/adhesive tape are not permitted. Labels are not required on any fire
suppressi on system branch lines regardless of size, or mains and
cross-mains less than a nominal 2-1/2 in (64 m). Labels are not required
on piping routed below the floor Iine in trenches or pits. At a minimum
the followi ng | abels are required

a. FI RE PROTECTI ON WATER - Used on dedi cated potable and
non-potable fire protecti on water supply piping.

b. FOAM CONCENTRATE - Used on foam concentrate piping

c. FIRE SPRINKLER - Used on water-only sprinkler piping.

d. H GH EXPANSI ON FOAM - Used on Hi - Ex foan water piping.
.21 FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the system periodically during
the installation to assure the systemis being provided and installed in
accordance with the contract requirenents. The Fire Protection Specialist
shall witness all the prelimnary and final acceptance tests, and shal
review and sign the test reports. After the prelimnary acceptance testing
has been conpleted, the Fire Protection Specialist shall certify in witing
that the systemis ready for the final acceptance inspections and tests.
This report shall docunent any di screpancies found and what actions wll be
taken to correct. Any discrepancy noted during the periodic site visits or
the prelimnary testing shall be brought to the attention of the
Contracting Oficer in witing, no later than three working days after the
di screpancy is discovered.

.22 FACTORY AUTHCRI ZED PERSONNEL

Provide a factory authorized representative for the startup and/or testing
of the followi ng systens as outlined bel ow

a. Fire Punp System as applicable (Start Up)
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b. Fire Alarm and Mass Notification System (FACU ACU) (Prelimnary and
Fi nal Acceptance Testing)

c. Foam Proportioni ng, Foam Suppression, and Foam Water Rel easing System
(FSCP) (Prelimnary and Final Acceptance Testing). Provide the services of
representatives or technicians fromthe manufacturers of the | owl eve

hi gh- expansi on foam system and foam system control panel experienced in the
installation and operation of the type of system being provided, to
supervi se installation, adjustnent, prelimnary testing, and final testing
of the systemand to provide instruction to Governnent personnel. The foam
system control panel manufacturer shall provide a mni numof 4-days startup
assistance.

d. Optical Flane Detection System (Prelimnary and Fi nal Acceptance
Testing). The representative fromthe manufacturer of the optical flane
detection systemshall performall progranmm ng on, and witness and certify
acceptance testing (including witnessing pan fire tests on site), on the
triple IR detection system The nanufacturer's representative, who
prograns, and certifies and witness the acceptance tests, shall submt
qualifications to the governnent for approval

3.23  OPTICAL FLAME DETECTOR AND FOAM WATER DI SCHARGE TESTI NG SAFETY, AND
ENVI RONVENTAL PLAN
NOTE: Consider the local environnmental regulations
to determine the control, treatnment and/or
remedi ati on neasures for the discharge of fire
suppression effluent fromthe hangar bay. Base the
conditions for disposal upon the capability and
| ocation of the facility that would treat the
effluent fromthe containment system Verify fire
suppressi on ef fluent contai nment di scharge
requirenents with the appropriate installation
envi ronnent al engi neer, including local and state
environnental requirenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The contractor shall prepare a plan for conducting the test, to include the
duties of the test team nenbers, as follows:

a. Wo will performthe testing and who will be the onsite factory
aut hori zed representati ves.

b. What are the safety precautions taken during testing. Provide a safety
pl an for conducting the test of the Hi gh- Expansi on Foam system The
contractor shall renove any nobile / portable equi pnrent fromthe hangar
servicing area that is not needed for the test. Provide a sketch of safe
egress path for persons conducting and witnessing the test to exit the
bui I ding wi thout entering the foam bl anket. Obtain approval fromthe
installation Safety Manager

c. Describe how the foamiwater systemw |l be tested to denpnstrate that
the performance criteria is been net.

d. How will the event be recorded for future revi ew

e. What are the testing procedures to denonstrate the coordination and
conmmuni cation of the fire protection systens associated with the foanm water
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discharge.

f. Provide protection for the facility, including electrical and nechanica
equi prent exposed to possi bl e damage during foam di scharge tests. This
shal | include provision of sandbags or simlar nmeans for preventing

m gration of foamsolution into adjacent areas. The contractor shal

cover the hangar walls and surface nounted equi pnent with plastic sheeting
fromthe finished floor to 20 feet above the finished floor. Doors into
adj acent areas shall be protected to prevent foamwater solution |eaking
into the adjacent areas during the test and subsequent clean-up. The test
and any re-test will begin with the systemin normal configuration; no
recharging of the systempiping is allowed. Hangar doors will be closed and
will remain closed until the hangar is released to the contractor's

cl ean-up team

g. How will the foam be captured during the discharge and di sposed.
Provi de tenporary neasures to prevent high-expansion foam sol ution or

hi gh- expansi on foam concentrate fromentering stormdrains, sanitary
sewers, drainage ditches, streans and water courses. Do not allow

hi gh- expansi on foam concentrate or solution to come in contact with earth
Contain all discharged H GH EXPANSI ON FOAM on paved surfaces. Collect al
di scharged hi gh-expansi on foam solution; all rinse and flushing water and
di spose of it in an [State/ EPA - approved sanitary waste-water], [State/EPA
- approved industrial waste-water], [installation sanitary waste water];
[installation industrial waste-water] treatnent facility which provides
secondary (biological) treatment. Prior to the start of construction,
submit witten plan for high-expansion foam contai nnent and di sposa

met hods(s) to the Contracting Officer for approva

Tenporary neasures shall be provided to prevent foam solution fromentering
stormdrains, sanitary sewers, drainage ditches, streans and other water
sources. Discharged foam shall be contained on paved surfaces and shal

not be allowed to cone in contact with the earth

h. The test, safety, and environnmental plan shall be subnmitted and approved
by the Contractor Oficer

i. The test plan shall be submitted and approved by the Fire Protection
Specialist.

j. Ootain local, state or federal environnental permits as applicable.

k. Qbtain approval from Base Environnental Engi neer or Base Cvi
Engi neer.

|. Obtain approval fromthe fire departnent.

m Provide H -Ex Foam Di sposal Pl an and Procedures.

.24 PRELI M NARY TESTI NG

Provide the following prelimnary testing reports before performng
acceptance testing for the foamfire suppression, foamrel easing system
optical flane detection system and fire alarm and mass notification

systems.

Testing reports nmust have been reviewed and approved by the Contracting
O ficer and Fire Protection Specialist.
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e.

a. Contractor's Material and Testing Certificate for Underground Piping per
NFPA 13 and 24. Provide photos of installation prior to burial

b. Contractor's Material and Test Certificate for Aboveground Piping per
NFPA 13 for each riser, manifold, and fire departnent connection

c. Fire punp test report denonstrating conpliance with NFPA 20 acceptance
testing criteria. Where a concentrate punping systemis al so provided,
denonstrate conpliance with NFPA 11 and 20 acceptance testing criteria.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: The follow ng paragraph is for Arny.

*% *% *% *% *% *% *%%

d. Residual pressure test report for the nost renote generator with the

si mul t aneous operation of the foam water system overhead hangar bay
sprinkl er system sinulation, and exterior hose demand (when applicable). A
water only test is acceptable.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Air Force: The follow ng paragraph is for Air
Force.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

d. Residual pressure test report for the nost renote generator with only
the foanf water systemoperating. Include the inlet and outlet pressures of
the flow control valve and inductor. A water only test is acceptable.

I nclude verification of the hydraulic performance of the system

Provi de a proportioning systemtest report denonstrating conpliance in

accordance with NFPA 11.

f.

Systemrecord of Inspection and Testing, Notification appliance

suppl enentary Record of Inspection and Testing, Initiating Device

Suppl ementary Record of Inspection and Testing, Interface Conponent

Suppl ementary Record of Inspection and Testing, and Mass Notification System
Suppl ementary Record of Inspection and Testing per NFPA 72 for the FACU and
FSCP.

3.

25 FLUSHING

Under ground water nmains shall be flushed in accordance with NFPA 13 and
NFPA 24. This includes the requirenent to flush the |l ead-in connection to
the fire protection systemat a flowrate not |ess than the maxi mnum wat er
demand rate of the system

. 26 HYDRCSTATI C TESTS

The aboveground pi ping systens, including foamconcentrate, shall be
hydrostatically tested in accordance with NFPA 13 at not |ess than 1379 kPa
200 psi, or 50 psi in excess of maxi num system operating pressure,

whi chever is greater, for 2 hours. There shall be no visible | eakage from
the pi ping when the systemis subjected to the hydrostatic test.

3. 27 TEST TRENCH DRAI NAGE SYSTEM DI VERTER VALVE TO UNDERGROUND CONTAI NVENT
TANK
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NOTE: Arny: The follow ng paragraph is for Arny .

SECTION 21 13 25 Page 57



Test and verify operation of trench drai nage systemdiverter valve to
under ground cont ai nment tank

3.28 FOAM CONCENTRATE SYSTEM

The contractor shall provide high-expansion foam concentrate for al

testing (initial and acceptance) and any required retesting. Concentrate
tanks shall be full (not less than that shown in the contract, or not |ess
than the m ninum quantity intended to provide the 15 m nute operating tineg,
whi chever is greater) for all tests. Foamconcentrate renoved fromthe
tank for repairs or adjustnents shall not be reused unless the concentrate
manuf acturer certifies the renoved concentrate is of the sane quality as
ori ginal new concentrate. Follow ng approval of all testing by the
Contracting Oficer and conpletion of all "punch list itens" the contractor
shal | replenish the concentrate storage tank with not | ess than the m ni num
design quantity shown on the contract, or at |east enough to provide 15

m nutes of operating tine, whichever is greater.

Tests shall be conducted under the supervision of a technica

representative enployed by the foam concentrate manufacturer. The

conpl ete foam concentrate system shall be adjusted and tested to assure
proper operation. Test results, including all pressure settings and

readi ngs, shall be recorded on an appropriate test formsigned and dated by
manuf acturer's representative certifying that the systemis in conpliance
with contract requirenents and the manufacturer's recomrended practices.
Testing shall include, but not be linited to, the foll ow ng:

a. Filling the foamconcentrate tank
b. Adjustnent of proportioners.

c. Collection of foam sanples and testing with a conductivity meter
to verify proportioning accuracy.

d. Oher operational checks reconmended by the Hi-Ex proportioner
manufacturer.

e. Readings of high-expansion foamin tanks before and after testing
shal |l be taken, along with test tine, to deternine adequacy of
tank for 15 m nute supply.

3.28.1 | LBP Proportioning System Tests

NOTE: Arny: This paragraph is for Arny.

*% *% *% *% * *%

The in-1ine bal anced pressure proportioning system (ILBP) shall be flow
tested to determine that proportioning accuracy is within specified

limts. The ILBP proportioner shall be tested at the design flowrate with
the overhead sprinkler flow being simulated using the test header. Foam
sanples fromILBP shall be acconplished in accordance with NFPA 11 and the
approved test plan. Foam solution concentrations shall be deternined using
a refractometer or conductivity nmeasurenents and the nethods outlined in
NFPA 11.
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3.28.2 | nduct or Tests
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NOTE: Air Force: This paragraph is for Air Force

*% *% *% *% *% *% *% *% *%%

The inductor shall be flow tested to determ ne that proportioni ng accuracy
is within specified limts. The inductor shall be tested at the design
flowrate with the overhead sprinkler flow being simulated using the test
header. Foam sanples frominductor shall be acconplished in accordance
with  NFPA 11 and the approved test plan. Foam solution concentrations
shal |l be determ ned using a refractoneter or conductivity neasurenents and
the nmethods outlined in NFPA 11.

3.29 BREAK-1 N PERI OD FOR FACU AND FSCP

Provide a break-in period of at | east 14 consecutive days after the FACU
and FSCP have been enabled, prior to any fornal testing. Provide a witten
request for a final test fromthe Fire Protection Specialist, after
prelimnary testing is conplete, adjustments have been nmade to the system
and the systemis ready for service.

3.30 FI RE ALARM MASS NOTI FI CATI ON AND FOAM RELEASI NG SYSTEM PRELI M NARY
ACCEPTANCE TESTI NG (PAT) AND FI NAL ACCEPTANCE TESTI NG ( FAT)
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NOTE: Performthe testing below on the fire alarm
and nass notification systemat the sane tine as
testing of the foamrel easing system Coordi nate
with the specification section on fire alarm and
mass notification systens.
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Every feature and function of the FACU and FSCP, including initiating,
alarm and actuation systens shall be operated.

The contractor and foam system nmanufacturer's representatives shall conduct
these test under the direction of [USACE][NAVFAC] and the fire departnent.
The PAT and FAT shall be witnessed by the Contracting Oficer's
Representative, the fire department, [USACE][NAVFAC], and the fire
protection specialist. Additionally, after successful PAT, the AH] (USACE
FPE) (AFCEC FPE), Fire Protection Specialist, and fire protection designer
of record, shall witness and approve the FAT.

At a mninum operation and supervision of the follow ng functions and
devi ces shall be denobnstrated

a. Al'l operational and supervisory functions of the control and
annunci at or panel s.

b. Each foam system manual foamrel easing station and manual stop
stations and associated circuit(s) without foam di scharge. For this test,
the actuating solenoid shall be renoved fromthe foam system control val ve,
and a bolt placed in it to indicate when it receives power.

C. Al'l optical flanme detectors and associated circuits.

d. Each general alarminitiating device (manual pull stations, flow

swi tches, pressure switches, and associated circuit(s)
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e. Each supervisory initiating device or function (valve tanmper switch,
tank | evel supervisory panels, fire punmp controllers, etc) and associ ated
circuit(s).

f. Al'l alarms and associated circuits.

g. Al'l actuator circuits and systemcontrol valve(s) (w thout foam
discharge).

h. Activation of the building fire evacuation alarm system

i. Activation of the installation fire alarmreporting system (receipt of
fire alarm trouble, supervisory signals at receiving station).
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NOTE: Arny: The foll ow ng paragraph is for Arny .

*% *% *% *% *% *% *% *% *% *%%

j- Aut omati ¢ and manual operation of the H GH EXPANSI ON FOAM cont ai nnent
system di verter valve. Not Used.

K. Al'l of the above tests shall then be repeated with the systemon
battery power only.

| . Annunci ator lanp and notification appliance. This shall include
bells, horns, electronic signaling, and similar devices.

m Test of each function of the control panel.

n. Test of each circuit in both trouble and nornal nodes.
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NOTE: Coordinate the battery tests below with the
specification section on fire alarm and nass
notification and adjust accordingly.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

0. Tests of the battery charger and batteries. For this test, the
batteries shall operate the fire alarm rmass notification, and foam

rel easing system for 72 hours under supervisory conditions. After 48
hours in standby, the shall operate the solenoid at full current draw for
15 mnutes. The actuating solenoid shall be renpbved fromthe foam system
control valve, and a bolt placed in it to indicate when it receives power.
Coordinate this testing with Section 28 31 76 | NTERI OR FI RE ALARM AND MASS
NOTI FI CATI ON SYSTEM

p. Opening the circuit at each alarminitiating device and notification
appliance to test the wiring supervisory feature.

g. Visual inspection of wiring connections.
r. Gound fault testing.
s. Short circuit fault testing.

t. Denonstrate the functionality of the fire alarmsystemis in conpliance
with the FACU and FSCP functional matrixes.
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u. Verify the proper operation of the Low Level Auto Disable Switch in the
FSCP, if provided.

V. Verify whether the foamstart and stop stations, associated conduit
and back boxes, nmeet watertight and NEMA 4 requirenents to prevent noisture
entry.

W. Verify whether power supplies to FSCP panels are provided and
identified in accordance with NFPA 72

X. Verify that wire-nuts are not used in the fire alarm nmass
notification, and rel easing systens. Performrandom checks by opening
junction boxes to verify that screw type term nal bl ocks have been used
t hr oughout .

y. Verify that conduit routing for alarmsystens are | AWNFPA 72 for
conduit separation distances for horizontal and vertical runs.

Z. Verify that if a valve is installed in the connection between an alarm
initiating device intended to signal activation of a fire suppression
system the valve is supervised per NFPA 72. Presence of TS should be
noted on Tanper Switch nmatrix.

aa. 100% Circuit Integrity Testing of devices (open, short, ground on 100%
of devices) will be conpleted at the PAT (not necessary to repeat at FAT).

3.31 FOAM WATER FLOW CONTROL VALVE (FCV) FUNCTI ONAL TESTI NG

Foami Water Fl ow Control Valve (FCV) functional testing. Qperate fl ow
control valves and adjust val ve open/closure speed and di scharge pressure
settings as specified. Denonstrate proper pressure settings and val ve
operation speed by utilizing the nozzle test/drain assenbly at the nost
renote nozzle to record system pressure and by using the system abort
station to stop and restart flow. Seal the pressure regul ator, opening
speed, and closure speed valves in their final "set" position with safety
wire in the same manner as aviation mechanics seal critical fasteners on
power pl ant s. Wre seals shall prohibit casual novenent of val ves.
Permanently record the final FCV discharge pressure setting on each val ve

3.32 FI NAL ACCEPTANCE TESTI NG W TNESS AND APPROVAL

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: Air Force requires fina

acceptance testing to be w tnesses and approved by a
del egated representative of the Air Force G vil

Engi neer Center, Qperations Director (AFCEC CO

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Army: Arny requires a Fire Protection

Engi neer fromthe Corps of Engineers who is a

regi stered professional engi neer who has passed the
NCEES test in FPE with rel evant experience.
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The Final Acceptance Test (FAT) shall be a repeat of Prelinminary Acceptance
Tests (FAT)
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The Contractor shall provide witten notification fromthe Fire Protection
Speci al i st requesting the Final Acceptance Test, at |east 14 days prior to
date of Final Test, that prelimnary tests have been successfully
conpleted. The Contracting Oficer shall notify i mmediately the [USACE
district fire protection engineer][NAVFAC] and AHJ (USACE FPEAFCEC FPE )and
Fire Protection Specialist.

Final testing of the high expansion foam system optical flane detection
system and fire alarm & nmass notification systemshall be w tnessed and
approved in witing by a del egated representative of the Air Force G vi
Engi neer Center, Operations Director (AFCEC CO. the Arny Corps of

Engi neers Fire Protection Engi neer who is a registered professiona

engi neer (P.E.) who has passed the fire protection engineering witten
exam nation adm nistered by the National Council of Exam ners for

Engi neering and Surveying (NCEES) and has relevant fire protection

engi neering experience.

Additionally, the manufacturer's representative (including the
representatives for fire alarm releasing, optical flane detection, and
foam systens), Fire Protection Specialist, and fire protection designer of
record, shall witness and approve the FAT.

3.33 PRELI M NARY ACCEPTANCE TESTI NG ( PAT) AND FI NAL ACCEPTANCE TESTI NG
(PAT) OF THE OPTI CAL FLAME DETECTI ON SYSTEM

The contractor and optical flane detector manufacturer's representative
shal | conduct pan fire testing under the direction of the fire protection
speci al i st, [USACE][ NAVFAC] and the fire departnent.

Post suitable signs the day prior to and during testing indicating the date
and tine fire detection testing is to occur.

During testing, all suppression systens shall be disconnected. The foam
system shall be deactivated prior to beginning testing, to prevent
acci dental discharge. Renove solenoid fromthe foamwater control valve

Corrections shall be nmade to triple IR detectors or controls not responding
and tests repeated as necessary. [If the sensitivity of a detector(s) needs
to be changed to pass a test, all other tests, and
certifications/qualifications for inmunity against false al arns, perforned
up to that tinme need to be repeated.] The Contractor shall protect the
buil ding and installed equi pnent from possi bl e snoke and/or fire damage.

Denonstrate the performance requirenents of the optical flanme detector
coverage has been nmet through pan fire acceptance testing.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: The follow ng paragraph is for Air
Force. The Air Force requires the cleaner burning
fuel, and test pan, designed by the optical flane
detector manufacturer (Det-tronics) to sinulate the
expected avi ation fuel

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Use a clean burning fuel in a 2 foot x 2 foot test pan, all of which is
approved and provided by the optical flane detector manufacturer to
simul ate the expected fuel
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NOTE: Arny: The follow ng paragraph is for Army .

Choose whether to require a cleaner burning fue

such as propane, with the test apparatus and fue

approved by the optical flane detector nmanufacturer

as equivalent to the expected aviation fuel, or

whet her to use the expected aviation fuel. The

cl eaner burning fuel will limt snmoke and soot, and

will allow for easier testing. However, requiring

the cl eaner burning fuel may increase cost and limt

t he manufacturers.
[Use a clean burning fuel in a 2 foot x 2 foot test pan, all of which is
approved and provided by the optical flane detector manufacturer to
simul ate the expected fuel.] [Use the expected fuel in a 2 foot by 2 foot
test pan. Obtain fuel fromthe Government. Provide a liquid tight wel ded
steel fire pan, with closable lid, and steel sub-franme with rollers/casters
to allow for convenient relocation, or equivalent. The fuel oil in the
fire pan shall be pre-heated to its flash point tenperature prior to each
test, for arapid full fire devel opment in the pan.]

NOTE: Arny: The following requirenent is for Arny .
At a mininum place the test fire in each designated aircraft parking
position (minimum of three).

NOTE: Air Force: The following requirement is for
Ai r Force.
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Place the test fires at | ocations provided by AFCEC

To pass, all detectors within the cone-of-vision of this test fire shal
activate within 30 seconds of fuel ignition.

Center the test fire 10 ft. (3.0 m) outside the hangar bay opening. To
pass, no detectors should active after 30 seconds of full fire devel opnent.
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NOTE: Arny: The following requirement is for Arny .
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Di sconnect the signal to the foam concentrate punp and foam jockey punps.

In addition to the pan fire test, the following tests shall be perforned in
t he hangar bay:

a. Activate each optical flame detector nanually (e.g. using a magnet,
etc. per manufacturer's recommendation) and individually, and confirmthat
bl ue beacons are activated, and confirmthat a single optical detector does
not activate the foam system

b. Si nmul t aneously nanual |y activate each optical flane detector with each

of the other optical flame detectors individually, and confirmthat blue
beacons are activated, that the di sconnected foam water control valve
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solenoid is activated, that the start signal is sent to the foam
concentrate punp and fire water punp (Arny only), and that fire alarm
speakers and strobes are turned on via the fire alarm mass notification
control panel

C. Ensure that the following outputs fromthe triple IR controller are
received by the releasing panel, fire alarmcontrol panel, and fire
reporting receiving station: triple IRfirst alarm triple IR second al arm
and triple IRfault. Confirmthat the triple IR bypass switch disables the
triple IR system

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Arny: The follow ng requirenents to perform

wel ding activities is for Arny. Include as
appropriate.
[ d. At each aircraft parking |location, and one additional |ocation

determ ned by the COR performarc welding of plate steel inside the hangar
bay, at 125 amps for five mnutes, and confirmthat the detectors do not
activate.

e. Performwel ding activities on the facility for a maxi nrum of five
m nutes, at one |l ocation determ ned by the COR, and confirmthere is no
f eedback through the building ground to the triple IR detection system]

The contractor shall provide witten docunmentation of tests and state that
the systemis fully functional in accordance with all criteria.

The contractor shall properly dispose of fire testing materials.

3.34 PRELI M NARY ACCEPTANCE TEST ( PAT) AND FI NAL ACCEPTANCE TEST (FAT) FOR
THE HI G4 EXPANSI ON FOAM SYSTEM

Al'l hi gh-expansi on foam concentrate, instrunents, and equi pnment for testing
shal |l be furnished by the Contractor. Contractor shall provide
concentrate, gauges, sanple collection apparatus, instrunents, hose,
personnel , elevating platforns, scaffolding, |adders, appliances and any

ot her equi pnment necessary to fulfill testing requirenments specified. Al
necessary tests enconpassing all aspects of system operation shall be made
including the follow ng, and any deficiency found shall be corrected and
the systemretested at no cost to the Governnent.

The contractor shall have provided witten docunentation of a successfu
PAT for the optical flame detection, fire alarm mass notification, and
foam rel easi ng system PAT before scheduling the Hi gh- Expansi on Foam System
FAT and state that these systens are fully functional in accordance wth
all criteria.

Prelim nary Acceptance Test reports, including the required video of the
Prelim nary Acceptance Tests, have been subnitted and approved by the
Contracting O ficer, [USACE district fire protection engi neer][ NAVFAC] and
AHJ (USACE FPEAFCEC FPE ), Fire Protection Specialist, and fire protection
speci al i st before scheduling the Final Acceptance Test.

When all of these systens operate to the satisfaction of the system

manuf acturer's technical representative and the [ NAVFAC] [ USACE] [ AFCEC
Fire Protection Engineer; the contractor shall conduct a full conplete

di scharge test of the each system servicing each separated fire area. The
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test shall be perforned to denonstrate satisfactory perfornmance, proper
hi gh expansi on foam concentrati on, operation of valves, rel ease devices,

al arnms, and interlocks which control the protected areas. These tests
shal | be conducted by experienced personnel according to the equi pnent and
hi gh expansi on foam manufacturers' reconmendati ons.

1. Devel op a check list prior to comencing prelimnary and fina
acceptance tests which includes the follow ng:

2. Conduct a safety neeting(s) with attendance required for all w tnesses
(governnent and non-gover nnment personnel )i nmmedi ately before the test.

3. Provide a safety plan as described in this specification in the
appl i cabl e paragraph for conducting test of Hi gh-Expansi on Foam System

(H -Ex). Provide a sketch of safe egress path for persons conducting and
witnessing the test to exit the building without entering the foam bl anket.
During the discharge test, no one is pernmitted on the floor of aircraft
servicing area. Persons witnessing the test will be required to view from
an el evated position (or equivalent) that does not require themto exit the
bui I ding through the foam Ensure that there is adequate egress off the

el evated position (or equivalent) which conplies with the Life Safety Code
(NFPA 101). The foam bl anket will reach a | evel above the average person's
hei ght causi ng spatial and acoustic disorientation possibly resulting in
injury. Provide procedures for taking protective neasures to avoi d damage
to life and property during and after the test, as described in the
appl i cabl e paragraph in this specification section. Obtain approval from
the Base Safety Manager, Contracting Oficer, and the fire departnent.

4. Provide a signup sheet with signature nmandatory for all w tnesses. No
person shall be permitted in the hangar vicinity during the test who has
not signed the signup sheet and al so attended the safety neeting.

5. The contractor shall have a countdown commenci ng an adequate time
prior to the test, to allow all witnesses to get into position. Tine
poi nts shall be announced for all witnesses in the hangar vicinity.

6. Provi de environnental permits as described in this specification
section in the applicabl e paragraph

7. Provide a test plan for each day of the test such as Day 1, Day 2
etc.

8. One hundred percent testing will be done during PAT and FAT

Si mul t aneously conducting nore than one test is not permitted. The
contractor and foam system manufacturer's representatives shall conduct
these test under the direction of [USACE][NAVFAC] and the fire departnent.
The PAT and FAT shall be witnessed by the Contracting Oficer's
Representative, the fire departnent, [USACE][NAVFAC], and the fire
protection specialist. Additionally, after successful PAT, the FAT shal
be wi tnessed and approved by the personnel stated in the paragraph above.

9. Provi de a procedure for each test.

10. Provi de blank test data recording formfor each test. The

att endee-si gn-up sheet shall be separate fromtest data recording form Use
NFPA forns when avail abl e.

11. Provide calibration certificates for each instrunment used for
testing. The testing equipnent shall be calibrated within previous 12
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months fromthe date of testing. The flow tests are invalid wthout
calibration certificates

12. ot ai n and provide test procedures (fromthe equi prent manufacturer
and NFPA) for the follow ng equi pnent:

a. Foam System

b. Foam proportioner test.

C. Foam System Control Panel (FSCP).

13. Provi de nanes and credentials of manufacturers' representatives who
wi || be conducting the tests.

14. Provi de foam tank vol une graph indicating volunme in gallons
correspondi ng to foam concentrate level in foamtank. This information
will be used to calculate concentrate volune required to flow the foam for
15 minutes. The foamtank | evels shall be checked by foam manufacturer's
representative

15. Measure foamtank | evel at the beginning and end of the foamtest.
Cal cul ate concentrate volume required to flow the foamfor 15 ninutes. The
foam tank | evels shall be checked by foam nmanufacturer's representative

NOTE: Arny: The following requirenent is for Arny .

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

16. Provide a procedure for sinulating maxi num sprinkler system denmand
based on sprinkler hydraulic calculations. The flow shall be neasured by
usi ng calibrated equi pment such as liquid-filled gages and pitot tubes.
Prior to the foamtest, with the foam system di sconnected, sinulate the
over head sprinkler system and hose demand (as applicable) through the test
header, using fire hose, hose nonsters, pitot nmeasurenments and liquid
filled pressure gages, or equivalent. The overhead foam generators in the
hangar shoul d be sinultaneously flowing water only. The fire protection
specialist shall witness the flow sinmulation. Wen the test is conplete,
and before the foamtest, the hangar floor shall then be cleared of any
wat er and shall be dry.

16. Not Used.

17. Provide liquid filled test gages at each foam generator and at the
foam systemriser. This information is used to substantiate the hydraulic
calculations and to deternine actual flow fromeach generator. It is

recommended that sufficient Iength of hose or tube is provided to take
pressure reading at the floor during water only flow Alternately,
pressure transducers may be used to take readings. Note that there may be
difficulty transmitting signals frompressure transducers through the high
expansi on foam

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Air Force: The following requirenent is for
Air Force only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

18. Measure the residual pressure at the nost renote generator with only
the foanmf water system operating. Measure the inlet and outl et pressures of
the flow control valve and inductor. A water only test is acceptable. Use
this information to verify the hydraulic performance of the system
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NOTE: Arny: The following requirenment is for Arny
only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

19. Measure the residual pressure at the nost renpte generator with the
si mul t aneous operation of the foam water system overhead hangar bay
sprinkler systemsimnulation, and exterior hose demand (when applicable).
Measure the inlet and outlet pressures of the flow control valve. A water
only test is acceptable. Use this information to verify the hydraulic
performance of the system

20. Mark aircraft outline (silhouette) on the floor with bright red tape
and 1 neter cones. This is to determi ne the anbunt of tine required to
cover the aircraft silhouette fromthe activation of manual foam rel easing
station. Mark the floor with additional colored tape as required to
subdivide the aircraft outline into sections to assist in determning the

f oam coverage percent during the test and review of the video. Ensure that
the tape can be readily seen in the video used during the test.

21. The amount of tinme required to cover 90% of the aircraft silhouette
fromthe activation of manual foamreleasing station shall not exceed 60
seconds. No foamshall fall fromthe foam generators within the projected
aircraft silhouette.

22. Mark the walls or place 1 neter cones or posts at or near the walls,
and along and within the aircraft silhouette. Ensure that the 1 neter
cones do not interfere with the flow of foam This is needed to determ ne
the amobunt of tine needed to cover the hangar floor to a depth of 1

net er.

23. The Hi gh- Expansi on foam system di scharge test is to begin with the fire
punp(s) not running.

24. Record the amount of tine required to cover the entire floor area
with foamto a depth of 1 neter which shall not exceed 4 minutes. Once the
test director indicates the 1 nmeter depth has been achi eved, depress a
"Foam St op" button on a station renote to the activation station used to
initiate the discharge. The foam control valve shall close not faster than
5 seconds and not nore than 15 seconds. Upon rel ease of the "foam stop"
button, the foaniwater control valve shall conpletely open within 5

seconds.

25. Foam Test:

NOTE: Arny: The requirenent below, "of the conbi ned
system fl owi ng sinultaneously (with foam" is for

Armmy only.
a. Perform foam fl ow test of the conbined system flow ng sinultaneously
(with foam) to verify both one mnute criteria and 4 mnute criteria.
b. Devel op Foam Spread diagrans if not available fromthe manufacturer
26. Provi de val ues of design paraneters including:
a. Desi gn pressure at the base of foam systemriser
b. Desi gn pressure at hydraulically nost renote foam generator
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c. Val ue of maxi mumfire water denand.

d. Val ue of maxi mum foam sol ution fl ow.

e. Limts of foam solution concentration in accordance with the UL
listing of foam and contract requiremnents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Air Force: The requirenent belowis for Air
Force only.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

f. Design inlet and discharge pressures at the inductor. Not Used

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Adjust the requirenent bel ow as needed.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

27. Designate a person to stop the foamtest (e.g. by appropriate neans
such as closing the manual control valve, etc.) based on radio

conmmuni cations, etc. when receiving notification that the 1 neter depth has
been achieved or in case of an energency. |In case of a |oss of

communi cation, this person should be given instructions that the foamtest
shoul d be stopped no later than 4 minutes after the foamtest has
commenced.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Arny: The following requirenment is for Arny
only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

28. Sprinkl er Flow Test:

a. Provi de the number of playpi pes used for each flow test.
b. I ndi cate GPM per pl aypi pe.
C. I ndicate pitot pressure for each pl aypipe.

29. Not Used

29. Denonstrate that the foamtest header isolation valve is working
properly.

NOTE: Arny: The following requirenent is for Arny
only.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

30. Test the foam proportioner prior to the full foam test at a flow and
for a tinme recommended by the manufacturer. The intent is to ensure that
the foam proportioner is performng as intended prior to the full foam
test. Repeat this test during the foamtest.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Air Force: The requirenent belowis for Air
Force only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

31. Test the foaminductor prior to the full foam test at a flow and for
a tinme recommended by the manufacturer. The intent is to ensure that the
foaminductor is performng as intended prior to the full foamtest.
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Repeat this test during the foamtest.

32. The foamtest shall not be conducted with standing water on the
hangar floor. Crews and equi prent shall be provided to renmpove standing
water. The hangar floor shall not be wet at the start of the test.

33. Provi de equi pnent used for the test such as radios, stop watch, foam
fill punp, foamto top the foamtank, lifts, |adders, extension pole, snoke
generator, manonmeter, sufficient cameras and tripods etc.

34. Desi gnate personnel to witness test readings, and video record
(digitally) each test as foll ows:

a. Provide an adequate nunber of caneras in the hangar area to facilitate
compl ete coverage w t hout panning across the hangar floor. At |east one
video view will be froma ceiling mounted canera. Use stationary overhead
canmeras with a full view of the aircraft silhouette during the foamtest,
to use for later determ nation of the percent aircraft silhouette coverage
at 60 seconds and 1-neter depth in 4 minutes. Caneras shall have a ful
view of the bright red tape on the floor to outline the aircraft

sil houette, and additional bright red tape on the floor to subdivide the
sil houette into sections. The subdivision will assist in review ng the
video for percent silhouette coverage with foam at 60 seconds.

Video the tests in disc (or digital)format and record the date and
time-lapse, in seconds, fromstart to finish of each portion of the test as
directed by the Contracting Oficer. The high-expansion foam (HEF)

di scharge test will nost likely require several caneras for conplete
docunentation. The caneras film ng the high-expansion foam di scharge on
the hangar fl oor cannot pan. Four copies of the disc (or digital) shall be
submitted before the systemw || be considered accept ed.

b. Sound an air horn or equivalent fromthe |location of the foamstart
station used to activate the system This horn shall be sounded when the
systemis activated. The governnment shall bear witness that the horn is
sounded sinultaneously with activation of the foamstart station, and shal
note and record any tine difference in seconds. The horn shall be capable
of being heard in the video and by all wi tnesses throughout the hangar, for
time zero determination. This air horn will be used to establish the start
time in the video to evaluate the foam coverage of the silhouette in 60
seconds and the foam depth of one neter in four m nutes.

c. A governnent witness at the foamstart station shall radio a governnent
witness in the foamroomthe exact nonent the start station is enabled, so
that the government witnesses in the foamroomand fire punp room can
provide a visible or audible signal for the recording cameras indicating
time zero

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Arny: The following requirenment is for Arny
only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The governnment witness in the foamroomshall record how many seconds after
the test start tine before the sprinkler test header valve is fully open

d. Provide a camera in foamroom and punp house to record gage pressures,
fire punp start tinme, foamwater control valve opening tinme, and the foam
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wat er control valve is closed at the end of the test.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

NOTE: Air Force: The requirenent belowis for Air
Force only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Record gauge pressures at the inlet and outlet of the inductor

e. Al'l caneras shall show the elapsed tine on the video.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Arny: The following requirenment is for Arny
only.
Verify and and record whether a fire punp start signal is provided fromthe
foam system control panel to fire punp and foam punp controllers
Not used. .

NOTE: Arny: The following requirenent is for Arny

only.
Verify and specifically note that under no circunstances the fire
suppressi on system pressure exceeds 175 PSI. Not Used

37. Verify and specifically note that surge arrestor pre-charge pressure
is indicated on surge arresters.

38. Verify and specifically note that a pressure gage with isolation
val ve is provided at surge arresters to nonitor pressure. Record
pressure.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Arny: The following requirenent is for Arny
only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

39. Verify that a tanper switch is provided for foam concentrate shutoff
val ve. Presence of TS should be noted on Tanper Switch nmatrix.

39. Not Used.

40. Denonstrate the performance criteria for opening and closing the flow
control valve is met upon actuation of the manual foam stop stations. A
water only test is acceptable.

41. Verify that any and all valves in the systemthat when closed wll

di srupt or stop the flow of foam solution, foam concentrate, water, or that
will disrupt or prevent an alarm signal or disrupt or prevent the opening
of the deluge valves are electronically supervised. Presence of TS should
be noted on Tanper Switch matrix.
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42. Verify and specifically note that all pipe and conduit penetrations
are sealed with listed fire proofing material. Provide catal og cut of
fireproofing materi al

43. Verify and specifically note that all fire protection pipes, valves,
test headers, FDC are | abel ed and that |abels have been adapted to properly
i ndicate flow direction

44. Provi de systemrestoration and flushing procedure after the
conmpl eti on of acceptance test.

45. Ensure sufficient quantity of foamis available to top the foamtank
at the end of the tests.

46. Provide a punp for filling the foamtank fromthe foam drumns.

47. Prelimnary Test Report:

a. Provide prelimnary test report for all fire protection related
specification sections with table of contents in a binder for approva
prior to scheduling final acceptance test.

b. I nclude copies of all test reports required by the specifications and
NFPA codes such as NFPA 11, NFPA 13, NFPA 20, NFPA 24, NFPA 72 etc.

C. I ncl ude copies of test procedures for each fire protection rel ated
specification section.

d. I ncl ude copies of forms to record test readings.

e. I ncl ude copies of credentials of manufacturer's representati ves who

will actually be present at the site.

48. Fi nal Acceptance Test Pl an:
a. Pl ease include table of contents.
b. Pl ease subnmit hard copy of Final Acceptance Testing Plan and

Procedures, and forms for recording test data in a three ring binder with
tabs. This will be very help full during final acceptance test.

C. Provi de el ectronic copy of Final Acceptance Testing Plan and
Procedur es.
d. Note that the Final Acceptance Test is a repeat of the Prelininary

Accept ance Test, with the exception of hydrostatic tests of aboveground and
under ground pi pe, underground pipe flush, and | oop resistance tests.

49, Cener al

a. Determ ne the status of each itemprior to comrencing final acceptance
test.

b. Take appropriate action to make this a successful test.

C. Deternine the status of each itemafter the conpletion of fina

accept ance test.

50. Any and all tests which are left as inconplete after the FAT shall be
corrected then successfully retested in the presence of the [USACE district
fire protection engineer][ NAVFAC] and AHJ (USACE FPEAFCEC FPE), Fire
Protection Specialist, and fire protection designer of record.

51. The purpose of the PAT is to ensure that the FAT is conducted
flawlessly. It is the contractor's responsibility to performtests and
make repairs to the systemuntil they can conduct a "perfect" PAT
completely and without incident or failure. |If a failure is noted during
any portion of the PAT, the itemshall be corrected and then the entire
testing process shall be repeated until it is conpleted flaw essly from
start to finish. Then a successful PAT has been conpleted. Only after a
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3.

successful PAT is conpleted and the report reviewed and accepted by
governnent can a FAT be schedul ed

35 POST- DI SCHARGE TEST REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Discharge tests using foam solution are
necessary in order to verify proportioner accuracy
as well as to denonstrate performance of the overal
system at final acceptance. The collection and

di sposal of the solution is often a problemin nmany
areas due to the real and perceived environnental
effects of the solution. Thus it is inportant that
the project design or the existing site addresses
the need to collect and di spose of the solution. |If
adequat e neans are not otherw se avail able or

provi ded, the responsibility for collection and

di sposal will have to be placed on the Contractor
This needs to be made clear in the project docunents
to preclude problems and mi sunderstandi ngs at tine
of final testing.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Fol | owi ng the successful conpletion of the tests, the contractor shal
conmpletely drain any water or foam water solution between foam system
control valves and foam generators. Thus all piping between the foam
control deluge valves and foam generators is dry. The Contractor shal
renove the foamsolution fromthe site as indicated on the approved foam
wast e contai nnent and di sposal plan. Contractor shall replenish foam
concentrate consuned during the tests. The entire fire protection system
shall be returned to automatic operation and the facility restored to
operational capability. Discharged solution shall be contained and

di sposed of in a manner acceptable to |ocal authorities and as identified
on the approved test plan. Once tests are conpleted, systens shall be
returned to fully operational status, including filling of H gh-Expansion
Foam concentrate tanks with concentrate and filling of solution piping with
prem x as required.

. 36 DI SPOSAL PLAN AND PROTECTI ON

a. Provide Foam Contai nnent Pl an and Procedures.
b. Provide Foam Di sposal Pl an and Procedures.

Protective Measures

Provi de procedures for taking protective neasures to avoid damage to
property during and after the test protection of property during the Fina
Accept ance Test

.37 PRELI M NARY ACCEPTANCE TEST REPORT

Submit the Prelimnary Acceptance Test report, and video recording of the
event, to the Contracting Oficer Representative, before requesting a

Fi nal Acceptance Test. Provide the “Punch List” (list of deficiencies
prepared at the conpletion of prelimnary test), and a Final Acceptance
Test plan 15 days prior to final acceptance test
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38 FI NAL ACCEPTANCE TEST REPORT AND AS-BUI LT DRAW NGS

Provide the Final Acceptance Test Report within 15 days after the

compl etion of the Final Acceptance Test. Provide the final acceptance test
report in booklet formshowing field tests perforned with the digital or

vi deot ape of the final test to document conpliance with the specified
performance criteria. Provide docunentation of readings, test results, and
i ndicate the final position of control valves. Include all required Fina
Accept ance Test NFPA forns. The Final Acceptance Test report shall include
the resolution of punch list itens devel oped during prelimnary acceptance
testing. Submt As-built Draw ngs

.39 FLUSHI NG AND RI NSI NG

After conpletion of tests flush all piping carrying H G4+ EXPANSI ON FOAM
solution with fresh water. Rinse with fresh water all equi prent and
bui I di ng surfaces exposed to H GH EXPANSI ON FOAM di schar ge.

.40 POSTED | NSTRUCTI ONS

Framed description of system operation, instructions and schematic diagrans
of the overall foam system and each subsystem shall be posted where
directed. Condensed operating instructions explaining the systemfor

nornmal operation, refilling the foam storage tank, and routine testing
shal | be included.

Provi de instructions for operating the fire extinguishing systemat control
equi prent and at each renote control station. Instructions shall clearly
indicate all necessary steps for the operation of the system Subnmit the
proposed | egend for operating instructions for approval prior to
installation. Instructions shall be in engraved white letters on red
rigid plastic or red enamel ed steel backgrounds and shall be of adequate
size to pernit themto be easily read.

.41 TRAINING

Prior to final acceptance, the Contractor shall provide two sessions of at
| east 8 hours each of operation and maintenance training to the
installation [Public Worrks Departnent][Installation Engineering
Activity][Civil Engineering]; [Installation Fire Energency Service];
[Installation Ground Safety Activity] personnel on two different days to
acconmodat e both shifts of the Installation Fire Energency Services. Each

training session shall include a wal k-through of the facility while
describing the operation of the equiprment and system and video of this
description for future review by mai ntenance personnel. Each training

session shall also include emergency procedures, and denonstrate how to
performall the routine naintenance, and uni que mai ntenance and safety
requirenents. The contractor or subcontractor (e.g. foam contractor

optical flane detector contractor, fire punp contractor, etc.) shal
demonstrate (on or at the equipnent itself), and video for future review by
mai nt enance staff, all the routine nmaintenance (e.g. weekly, nonthly,
yearly, etc.) in the equipnent manual s and cut sheets, and required by
mlitary criteria or NFPA standards. The contractor or subcontractor,
during walk thru of the facility, shall describe the warning signs of

equi pnent failure, but the contractor is not required to denpnstrate how to
repair equipnent. Training areas will be provided by the Governnment in the
same building as the protected areas. The training conducted shall use
operation and mai ntenance nmanual s specified in paragraph entitled
"Operations and Mai ntenance Manual s". Dates and tines of the training
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period shall be coordinated through the Contracting Oficer not |ess than
two weeks prior to the sessions.

A lessons plan shall be subnitted prior to the training, that will outline
the scope of the training. Lesson plans, operating instructions,

mai nt enance procedures, and training data shall be furnished in manua
format for the training courses. The operations training course shal
famliarize designated governnent personnel with proper operation of the
fire protection systens. The nmi ntenance training course shall provide
desi gnat ed governnent personnel adequate know edge required to di agnose,
repair, mmintain, and expand functions inherent to the system The training
sessions shall be given for two different work shifts. The schedul e of
training shall be approved by the Contracting Oficer. Training sessions
shal |l start after successful conpletion of the Final Acceptance Test. The
field instruction shall cover all of the items contained in the approved
Q&M manual . Filmor tape all training sessions and provide to the
Government.

-- End of Section --
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