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SECTION 21 13 22.00 20

FOAM FI RE EXTI NGUI SHI NG FOR HAZ/ FLAM MATERI AL FACI LI TY
11/09

NOTE: This guide specification covers the

requi renents for automatic pre-action, dry pipe and
del uge fire extinguishing foam systens for hazardous
and flanmabl e handl i ng and storage facilities.

Adhere to UFC 1-300-02 Unified Facilities Guide
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
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements 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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NOTE: For fuel tank farm protection use Section

21 13 21.00 20 FOAM FI RE EXTI NGUI SHI NG FOR FUEL TANK
PROTECTI ON. For aircraft hangar protection use
Section 21 13 20.00 20 FOAM FI RE EXTI NGUI SH NG FOR
Al RCRAFT HANGARS. Choose the type of system nost
appropriate for the hazard. Deluge systens are
primarily intended for fire protection of
occupanci es such as truck or rail | oading/unloading
racks. Pre-action or dry pipe systens are normally
utilized in other areas requiring foam protection
such as hazardous/flammbl e |iquid warehouses, fue
punp houses, and | aboratories. Dry pipe systens
elimnate the need for conpl ex detection systens,
however they are sonewhat slower to react to a
devel oping fire, and require a 30 percent |arger
desi gn area and consequently higher flow rates.
Pre-action systens provi de added saf ety agai nst
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accidental discharge by requiring both actuation of
a detector and fusing of a sprinkler head before
foam di scharge will occur. Deluge systens provide
the fastest fire extinguishnent. Do not use
pre-action sprinklers for in-rack systens unl ess
in-rack detectors are specified. Areas |larger than
279 sq neters 3,000 square feet and all del uge
systens nust be hydraulically designed for uniform
distribution. Assure that up to date reliable
hydraulic data is used in design of the project. Do
not show sprinkl er piping | ayout and heads on

proj ect drawi ngs. Systemrequirenments nust conform
to UFC 3-600-01, "Fire Protection Engineering for
Facilities".
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NOTE: If there are questions concerning type of foam
systens required, consult the Engineering Field
Di vi sion, Naval Facilities Engi neeri ng Comuand.
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. Location and detail of each foam system supply
riser, pre-action, dry-pipe, or deluge valve, water
notor alarm fire department inlet connection, foam
hydrants, hand hose stations, nmonitor nozzles, air
conpressor(s), and associated el ectrical connections.

2. Point of connection to the existing water
di stribution system

3. Location of foamsystem control valves and post
i ndi cator val ves.

4. Area(s) of foam system coverage, with zone
designations (if nultiple zones). For truck or rai
car | oadi ng/unloading racks indicate limts of the
contai nnent area. Do not show piping | ayout.

5. For in-rack protection show rack |ocations,
nunber of tiers and height. Al so, show generic
nmounting details for sprinkler heads, detectors,
pi pi ng and condui t.

6. For pipe larger than 305 mm 12 i nches, detai
nmet hods of anchoring pipe including pipe clanps and
tie rods.

7. Location of foam proportioning equi pnment and
st orage tank.

8. Show | ocations of control panel, annunciator(s),
al arm devi ces, manual actuation stations, point of
connection to the building fire evacuation alarm
system renote trouble device, point of connection
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to the i ncom ng power supply and fusible safety
switch. Do not show conduit sizes or nunber of
conductors for DC circuits. Do not show | ocations
of detectors.

9. Show single line riser diagramfor al

detection, activation, and alarmcircuits.
Connection of equi pnent shall be indicated by
circuit runs and not conduit runs. Do not indicate
nunmber and size of conductors for interconnection of
fire al arm conponents.

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

PART 1 GENERAL

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 zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference 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 ficati on when you choose to reconcile
references in the publish print process.

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

AWM C500 (2009) Metal -Seated Gate Val ves for Water
Supply Service

AWM C651 (2014) Standard for Disinfecting Water
Mains

ASTM | NTERNATI ONAL ( ASTM
ASTM A53/ A53M (2012) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess
FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval Guide
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http://www.approvalguide.com/

FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
(FCCCHR)

FCCCHR Li st (continuously updated) List of Approved
Backfl ow Prevention Assenblies

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 11 (2016; ERTA 2016) Standard for Low,
Medi um and Hi gh- Expansi on Foam

NFPA 13 (2016; TIA 16-1; TIA 16-2; TIA 16-3 2016;
Errata 17-1; Errata 17-2) Standard for the
Installati on of Sprinkler Systemns

NFPA 14 (2016) Standard for the Installation of
St andpi pes and Hose Systens

NFPA 15 (2017; ERTA 2017) Standard for Water Spray
Fi xed Systens for Fire Protection

NFPA 16 (2015) Standard for Installation of
Foam Wat er Sprinkl er and Foam Wat er Spray
Systems

NFPA 1971 (2018; ERTA 2018; TIA 18-1; TIA 81-2)

St andard on Protective Ensenbles for
Structural Fire Fighting and Proxinmty
Fire Fighting

NFPA 24 (2016; ERTA 2016) Standard for the
Installation of Private Fire Service Mins
and Their Appurtenances

NFPA 30 (2015; ERTA 1 2016) Fl anmabl e and
Conbusti bl e Li qui ds Code

NFPA 70 (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) National Electrical Code

NFPA 72 (2016) National Fire Alarmand Signaling
Code

SCCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 22 (1982; E 2004) Paint Specification No. 22
Epoxy- Pol yani de Paints (Primer,
I nternedi ate, and Topcoat)
SSPC Pai nt 25 (1997; E 2004) Zinc Oxide, Alkyd, Linseed
Gl Primer for Use Over Hand C eaned
Steel, Type | and Type 11

SSPC SP 11 (2012) Power Tool Ceaning to Bare Metal
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SSPC SP 3 (1982; E 2004) Power Tool d eaning
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast C eaning
U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-24441 (2009; Rev D) Paint, Epoxy-Polyanide,
CGeneral Specification for

MIL-PRF-24385 (1992; Rev F; Am 1 1994; AnR 2017) Fire
Exti ngui shi ng Agent, Aqueous Fil m Forning
Foam ( AFFF) Liquid Concentrate, for Fresh
and Seawat er

U S. CGENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A- 2962 (Rev A; Notice 2) Enanmel, Al kyd, d oss,
Low VOC Cont ent

Cl D A- A-58092 (Basic; Notice 1; Notice 2) Tape,
Anti sei ze, Pol ytetrafl uoroethyl ene

FS WV S-2739 (Basic; Notice 1; Notice 2) Strainers,
Sedi nent: Pipeline, Water, Air, Gas, QlI,
or Steam

UNDERWRI TERS LABORATORI ES (UL)

UL 262 (2004; Reprint Cct 2011) Gate Val ves for
Fire-Protection Service

UL 789 (2004; Reprint May 2017) UL Standard for
Safety Indicator Posts for Fire-Protection
Service

UL Fire Prot Dr (2012) Fire Protection Equi pnent Directory

1.2 RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein.

1.3 SYSTEM DESCRI PTI ON

1.3.1 Desi gn Requirements

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

NOTE: ldentify the roons, spaces or areas, as
appropriate, which are to be protected by each
system.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Include only those NFPA codes applicable to
the specific project.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Design and [provide a new] [and] [nodify an existing] automatic aqueous
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1

filmformng foam (AFFF) [pre-action] [dry-pipe] [deluge] sprinkler
system(s) for [__ ]. Systemshall provide uniformdistribution of AFFF
solution to provide conplete coverage throughout the [building] [areas

i ndicated]. The design, equipnment, materials, installation, and

wor kmanshi p shall be in strict accordance with the required and advi sory
provi sions of NFPA 11, NFPA 13, [NFPA 14,] [NFPA 15,] [NFPA 16,] [NFPA 24,
[ NFPA 30,] NFPA 70, NFPA 72, [NFPA 1971,] except as nodified herein. Each
system [shal |l be designed for earthquakes and] shall include all materials,
accessories and equi prent necessary to provide each system conpl ete and
ready for use. Design and install each systemto give full consideration
to blind spaces, piping, electrical equipnent, ductwork, and all other
construction and equi pnent to provide conplete coverage in accordance with
the drawings to be submtted for approval. Devices and equi pnent for fire
protection service shall be of a nake and type listed by the Underwiter's
Laboratories Inc. in the UL Fire Prot Dir, or approved by the Factory
Mutual Systemand listed in FM APP GU DE. |In the publications referred to
herein, the advisory provisions shall be considered to be mandatory, as

though the word "shall" had been substituted for "shoul d" wherever it
appears; reference to the "authority having jurisdiction" shall be
interpreted to nean the [[__ ] Division, Naval Facilities Engineering

Command, Fire Protection Engineer] [Corps of Engineers, Contracting
Oficer]. Begin work at the point indicated.

.3.1.1 Shop Draw ngs

Prepare shop drawi ngs for the fire extinguishing systemin accordance with
the requirenments for "Plans" as specified in NFPA 11 and "Wrking Plans" as
specified in NFPA 13. Each drawing shall be Al 841 by 594 mm 34 by 22
inches. Do not commence work until the design of each system and the

vari ous conponents have been approved. Show:

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

b. Sprinkler heads, discharge nozzles and system pi pi ng | ayout annot at ed
with reference points for design cal cul ations.

c. Field wiring diagrans showi ng | ocations of devices and points of
connection and terminals used for all electrical field connections in
the system with wiring col or code schene.

[d. UV-IR detector manufacturer's reconmended detector |ayout (plan view
i ncludi ng horizontal and vertical angles for correct aimng].

3.1.2 Calculations

a. Hydraulic calculations showi ng basis for design in accordance with
NFPA 11 and NFPA 13.

b. Pressure discharge graphs or tables showing relationship for sprinkler
heads and di scharge nozzl es.

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

NOTE: Regarding the text below, consult with the
Division Fire Protection Engi neer before specifying
2-wire snoke detectors as a Contractor option
2-wire detectors nust be carefully matched to the
control panel by the manufacturer, and are not

uni versal ly interchangeabl e bet ween systens for
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mai nt enance pur poses.
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c. Substantiating battery standby power requirements cal cul ati onsshowi ng
battery capacity, supervisory and al arm power requirenents. [If 2-wire
snoke detectors are proposed for use show conparison of the detector
power requirenents per zone versus the control panel snoke detector
power output per zone in both the standby and al arm nodes. ]

[d. System surge anal ysis showi ng surge pressure occurring throughout the
system at both design fl ow and nonfl ow conditions.]

.3.1.3 AFFF Cont ai nment and Di sposal Pl ans

Submi t AFFF contai nnent and di sposal plans as required under paragraph
entitled "Environmental Protection."”

.3.1.4 As-Built Drawings for the Fire Extinguishing System

Upon conpl etion, and before final acceptance of the work, subnmit a conplete
set of as-built drawings [, including conplete as-built circuit diagrans,]
of each system Subnit Al 841 by 594 nm 34 by 22 inch reproducible
as-built drawings on nylar filmwth 200 by 100 nm 8 by 4 inch title bl ock
simlar to contract drawings. Submt as-built drawings in addition to the
record drawings required by Division 1

.3.2 System Operation

Fl ow of water and AFFF shall be controlled by [pre-action] [dry-pipe]

[del uge] val ves. Foam proportioning equi pnent shall activate automatically
upon tripping of the [pre-action] [dry pipe] [deluge] valve(s) for the
correspondi ng foam systen(s). [[Pre-action] [Deluge] valves shall be

tri pped by independent detection systenms.] No valve will be operated by
the building fire evacuation alarmsystem Use of notor-operated valves is
prohibited. Once activated, systenm(s) shall operate until shut down

manual ly. Provide separate circuits fromthe control panel to each zone of
initiating devices. Transm ssion of signals fromnore than one zone over a
conmon circuit is prohibited

.3.2.1 Overhead [and | n-Rack] Systens

Overhead [and in-rack] systens shall be controlled by [[pre-action]

[del uge] val ves operated by automatic detection systens and by renote
manual rel ease stations] [dry pipe valves tripped by |loss of air pressure
in the system piping].

.3.2.2 [ Monitor System

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

NOTE: Specify monitor systems for unroofed truck or
rail car |oading/unloading facilities.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Moni tor nozzles shall be controlled by deluge val ves operated by [automatic
ultraviolet-infrared (U/-IR) optical detection systens] [and] [nmanua
rel ease stations].
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1]1.3.2.3 Hose System

1.

Hose reels shall be controlled by deluge val ves operated by renote manual
rel ease stations, separate fromthose used for overhead systens [and
nmoni t or nozzl es].

4 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: Review Subnittal 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 Governnent
approval, due to their conplexity or criticality,
with a "G'. Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G’ to an item if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent 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 Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Subnmittals. The "S" following a submittal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

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

Governnent approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

The fire protection engineer, [___ ] Division, Naval Facilities
Engi neering Conmmand will review any approve all submittals in this section
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requiring Governnent approval.]

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: For projects admi nistered by the Pacific

Di vision, Naval Facilities Engi neeri ng Command, use
the optional "SUBM TTALS" article i nmedi ately bel ow
and del ete the general "SUBM TTALS" article above.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

[ The [ ] Division, Naval Facilities Engineering Command, Fire Protection
Engi neer del egates the authority to the Quality Control (QQC
Representative's U S. Registered Fire Protection Engineer for review and
approval of submttals required by this section. Submt tothe [ ]

Di vi si on, Naval Facilities Engineering Command, Fire Protection Engineer
one set of all approved submittals and drawi ngs i medi ately after approval
but no nore later than 15 working days prior to final inspection.]

SD- 02 Shop Drawi ngs
Fire extinguishing system ¢, [___ 1]

SD- 03 Product Data

Pipe, fittings, and nechanical couplings; ¢, [____ ]]
[Pre-action] [Deluge] valves; C[, [___ 1]
Dry-pipe valves; ¢, [___ 1]
Val ves, including gate, check, and globe; ¢, [ 1]
Vater motor alarm C[, [___ 1]
Sprinkler heads; C[, [___ 1]
[ Monitor nozzles; C[, [____ 111
Hose and nozzle; ¢, [__ 1]
Pi pe hangers and supports; G, [____ 1]
Pressure switch; ¢, [___ 1]
Fire department inlet connection; ¢, [__ 1]
Tank nounted air conpressor; G, [____ 1]
Air pressure regulating device; C[, [___ ]]
Air conpressor (pneumatic detection system; ¢, [___ 1]
Low air pressure trouble alarm C[, [__ 1]
El ectric detection system ¢, [__ 1]
Battery charger; ¢, [___ 11
Storage batteries; ¢, [___ 1]
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[

Alarmbells; G, [ 1]

Alarmhorns; ¢, [___ 1]

Annunci ator panel; C[, [___ 1]

Foam hydrants; G, [___ 1]

AFFF concentrate storage tanks; G, [___ 1]
Proportioning equipnment; ¢, [___ 1]

AFFF concentrate; C[, [___ 1]

Strainers; C¢[, [____ 111

Manual rel ease stations; C[, [___ ]]
Backfl ow preventers; G, [___ 1]

Control panel; G, [___ 1]

Dat a whi ch describe nore than one type of itemshall be clearly
mar ked to indicate which type the Contractor intends to provide.
Submit only originals. Photocopies will not be accepted. Partial
submittals will not be accepted.

SD- 05 Design Data

Hydraulic calculations; C, [___ 1]

Pressure di scharge graphs or tables; ¢, [___ 1]

Battery standby power requirenents calculations; C[, [___ 1]
System surge analysis; ¢, [____ 111

SD- 06 Test Reports
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NOTE: Consult with the Division Fire Protection
Engi neer before specifying 2-wire snoke detectors as
a Contractor option. 2-wire detectors nust be
carefully matched to the control panel by the

manuf acturer, and are not universally

i nt erchangeabl e between systens for naintenance
purposes

*%

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

Open-area (Spot Type) 2-wire snoke detectors; C[, | 11

Subnit copies of UL listing or FM approval data show ng
conpatibility of the snoke detector nodel being provided with the
control panel being provided, if 2-wire snoke detectors are
proposed for use.

Hydrostatic testing of the di aphragm pressure proportioni ng tanks;

., [ 1]
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Prelimnary tests; ¢, [ 1]
Acceptance tests; ¢, [___ 1]

Submit for all inspections and tests specified under paragraph
entitled "Field Quality Control."]

SD-07 Certificates
Qualifications of installer; C[, [ 11
AFFF contai nment and di sposal plans; C[, | 1]

Subnmit installers qualifications as required under paragraph
entitled "Qualifications of Installer."

Backfl ow preventers; G, [___ 1]

SD- 10 Operation and Mai ntenance Data

[Pre-action] [Deluge] valves, Data Package 3; C[, [___ 1]
Dry-pi pe val ves, Data Package 3; ¢, [____ 11

Tank nounted air conpressor, Data Package 3; ¢, [__ 1]
Proportioni ng equi prent, Data Package 3; C[, [___ 1]
Control panel, Data Package 3; ¢, [___ 1]

AFFF concentrate storage tanks, Data Package 3; ¢, [___ 1]
Moni t or nozzles, Data Package 3; C[, [___ 1]]

Instructions for operating the fire extinguishing system Data
Package 4; ([, | 11

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA. Furni sh one conplete set of data prior to the
time that final acceptance tests are perfornmed, and furnish the
remai ni ng sets before the contract is conpl eted.

SD-11 C oseout Submittals
As-built drawings for the fire extinguishing system ¢, [ 1]
5 QUALI TY ASSURANCE
5.1 Qualifications of Installer

Prior to commencing work, subnmit data showing that the Contractor has
successfully installed automatic foam fire extingui shing sprinkler systens
of the sane type and design as specified herein, or that he has a firm
contractual agreenent with a subcontractor having the required experience.

I ncl ude the nanmes and | ocations of at |least two installations where the
Contractor, or the subcontractor referred to above, has installed such
systens. |Indicate the type and design of each system and certify that the
system has perforned satisfactorily for a period of at |east 18 nonths.
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NOTE: For projects administered by the Pacific

Di vi sion, Naval Facilities Engi neeri ng Comuand,

i nclude the foll owi ng optional paragraph requiring
the mnimum qualification of a NICET Level -111
technician for preparation of all fire protection
system draw ngs.
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[Qualifications of System Technician: Installation draw ngs, shop draw ng
and as-built draw ngs shall be prepared, by or under the supervision of, an
i ndi vidual who is experienced with the types of works specified herein, and
is currently certified by the National Institute for Certification in

Engi neering Technol ogi es (NI CET) as an engi neering technician with m ni mum
Level -111 certification in Special Hazard System program Contractor shal
submit data for approval showi ng the name and certification of all involved
i ndividuals with such qualifications at or prior to submttal of draw ngs.]

1.6 SPARE PARTS
Furnish the followi ng spare parts
a. 2 of each type of detector installed.
b. 1 of each type of audi ble and/or visual alarmdevice install ed.
c. 2 of each type of fuse required by the system
d. 5 conplete sets of system keys.
PART 2 PRODUCTS
2.1 DESI GN OF FOAM SYSTEMS

Desi gn of [pre-action] [dry-pipe] [deluge] fire extinguishing foam systens
shal |l be by hydraulic calculations for uniformdistribution of AFFF
solution over the protected area and shall conformto the NFPA standards
listed above and to the requirenents as specified herein.

2.1.1 Spri nkl er Heads

Heads shall have 15 [or 13.50] nm 1/2 [or 17/32] inch orifice. No o-rings
will be permitted in sprinkler heads. [For deluge systens, provide open
heads.] [For [pre-action] [dry-pipe] systens, the rel ease el enent of each
head shall be of the ["internediate"] ["high"] tenperature rating or higher
as suitable for the individual location installed.] [For [pre-action]
[dry-pi pe] systens protecting rack storage, the rel ease el enments of
ceilings heads shall be of the "high" ( 141 degrees C 286 degrees F)
tenperature rating or higher as required by NFPA 13 and the rel ease
el ements of the in-rack sprinklers shall be of the "ordinary" ( 74 degrees C
165 degrees F) tenperature rating.] Provide chrom um plated ceiling
pl ates and pendent sprinklers bel ow suspended ceilings. Provide corrosion
resistant sprinkler heads and sprinkler head guards as required by NFPA 13.
[ Provide water shields and head guards for all in-rack sprinklers.]

2.1.2 Cabinet

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Deluge systens do not require a sprinkler
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head cabi net .
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Provi de extra sprinkler heads and sprinkler head wench in a nmetal cabinet
adj acent to the pre-action valve within each building. The nunber and types
of extra sprinkler heads shall be as specified in NFPA 13.

2.1.3 [Pre-Action] [Deluge] Valves
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NOTE: Sel ect this paragraph or the paragraph bel ow
entitled "Dry-Pi pe Val ves".

*% *% *% *%

*% *% *% *%%

Val ves shall be operated by a detection systemlisted for rel easing service
and i ndependent of the building fire alarmsystem [[Pre-action] [Deluge]
val ve cl appers shall incorporate a | atching nechanismthat will not be

af fected by changes of pressure in the water system] |[|f 150 nm 6 inch

val ves are used in 200 mm 8 inch risers, provide snoothly tapered
connections. In addition to automatic operation, arrange each valve for
manual release at the valve. Provide pressure gages and ot her appurtenances
at the [pre-action] [deluge] valves as required by NFPA 13. Provide a
detection device at the end of each actuation circuit to test the circuit
and nount the device [adjacent to the valve] between 1.83 and 2.44 neters 6
and 8 feet above the finish floor. Label each testing device to indicate

the valve it activates. [Provide renote manual releases [at [
[ where shown] . ]

2.1. 4 [Dry-Pi pe Val ves

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

NOTE: Sel ect this paragraph or the paragraph above
entitled "[Pre-action][Deluge] Valves."
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Provi de val ves conplete with accessories and appurtenances for the proper
operation of each system Provision shall be nade to prevent excessive
wat er columing. Provide an approved qui ck-opening device for each dry-
pi pe valve controlling a system having a capacity greater than 500 gall ons.
Provi de gages and ot her appurtenances as required by NFPA 13.

]2.1.5 AFFF Solution Distribution
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NOTE: Select the first option for pre-action and
dry-pi pe systems. Select the second option for
del uge systens.

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

[Distribution shall be essentially uniformthroughout the area in which it
is assuned the sprinkler heads will open. Variation in discharge from

i ndi vidual heads in the hydraulically nost renote area shall be between 100
and 120 percent of the specified density.]

[Distribution shall be essentially uniformthroughout the area. Variation
in discharge fromindividual heads shall be between 100 and 120 percent of
the specified density.]
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1.6 AFFF Sol ution Application Density
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NOTE: Refer to M L-HDBK-1008A and the appropriate
NFPA st andard(s) governing the particular facility
to determne the density required.

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

Size systemto provide the specified density when the systemis discharging
the specified total maximumrequired flow. Application to horizonta
surfaces below the ceiling sprinklers shall be [ ] nmL/sec gallons per

m nute (gpn) per square neter foot with sinultaneous operation of [3
in-rack sprinklers on each level of the hydraulically nost renote rack at a
m ni mum di scharge pressure of 207 kPa 30 psi,] [and] [[___ ] operating
foam monitor nozzles,] [and] [___ ] operating foamhose lines, [and with
out si de water hose streamrequirenments of [ ] mL/sec gpni.

1.7 Sprinkl er Discharge Area
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NOTE: Refer to M L-HDBK-1008A and the appropriate
NFPA standard(s) governing the particular facility
to determ ne the discharge area required. For

del uge system discharge area shall be the entire
area protected by the system
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Area shall be the hydraulically nost renmote |
as defined by NFPA 13 [and NFPA 1971].

] square neter feet area

.1.8 Friction Losses

Cal cul ate losses in pipe in accordance with the Hazen-WIllianms Forrmula with
"C value of 100 for steel pipe [except 120 for steel pipe used in deluge
systens], 150 for copper tube, and 140 for cenent lined ductile iron pipe.

.1.9 Location of Sprinkler Heads

Location of heads in relation to the ceiling and spacing of sprinkler heads
shall conformto NFPA 13 for ordinary hazard occupancy; except for

di scharge density of nore than 170 nlL per second per sq neter 0.25 gpm per
square foot, the spacing of the sprinkler heads shall conformto NFPA 13
for extra hazard occupancy. The spacing of sprinklers on the branch |lines
shall be essentially uniform [Location of in-rack sprinklers shal
conformto NFPA 1971)]

2.1.10 Water Supply

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

NOTE: Select first option if the water supply is
provided directly fromthe base water distribution
system and show or specify the point of connection
Sel ect second option if the water supply is provided
fromfire punps dedicated to the AFFF system which
are taking suction froma static water source.

Select third option if the water supply is provided
from booster fire punps being supplied fromthe base
wat er distribution system and show or specify the
poi nt of connection to the base system Edit
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Section 21 30 00, FIRE PUMPS and include as part of
the project specification when using the second or
third option.
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[ Base hydraulic calculations on a static pressure of [ ] kPa (gage)
pounds per square inch gage (psig) with [__ ] L/mgpm being avail abl e at
a residual pressure of [__ ] kPa (gage) psig at the point [indicated] [of
connection with the base water distribution systeni.]

[ Base hydraulic calculations on [ ] fire punp(s) running. Provide fire
punps as specified in Section 21 30 00 FI RE PUMPS. ]

[ Base hydraulic calculations on [__ ] fire punp(s) running, with a
suction supply having a static pressure of [__ ] kPa (gage) psig with
[ ] L/'mgpm being available at a residual pressure of [__ ] kPa (gage)

psig at the point [indicated] [of connection with the base water
distribution systen]i. Provide fire punps as specified in Section 21 30 00
FI RE PUMVPS. ]

.1.11 Duration of Discharge

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

NOTE: For sprinkler discharge duration, consult
NFPA 30 and NFPA 1971. For nonitors and hose
station discharge duration, consult NFPA 30.
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System shal |l apply foam sol ution over the sprinkler discharge area for a
mnimmof [ ] mnutes [while sinultaneously discharging foam sol ution
through nonitors for a mnimumof [ ] mnutes]. Hose station discharge
time shall be a minimumof [__ ] minutes. Reduction of the discharge
duration based on a discharge rate higher than the specified m ninmumis not
permitted.

.2 ELECTRI C DETECTI ON SYSTEM
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NOTE: Electric detection systemmay be used with
all detector types specified in this guide
specification and are necessary for conpl ex
controls. Delete electric detection systemif
dry-pi pe systemis used.
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Provide electric [heat detectors,] [and] [snoke detectors,] [and]
[combination ultraviolet-infrared detectors]. Al wiring shall be
supervised and installed in protective netal conduit or tubing.

2.2.1 Control Pane
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NOTE: Select either "Class B" or O ass A"
supervision ("Style B" or "Style D' as defined by
NFPA 72). "dass B" supervision which will nornally
be used, provides a trouble indication when a
failure occurs in a circuit. "Cdass A" supervision
provides a trouble indication when a fault occurs in
acircuit and at the sane tinme allows continued
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operation of that circuit. "Cdass A" supervision
shoul d be used for strategically critica
facilities. Select first ("Class B") or second

("Cass A'") supervisory option accordingly.

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

NOTE: Provide a renote trouble bell or buzzer in a
constantly attended area if the control panel is not
so located. Provide a trouble bell at the control
panel if the panel is located in a high noise area.
Coordi nate |l ocation of renpte trouble bell and
renot e annunci ator panel when both are provided.
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Modul ar type panel installed in a [flush] [surface] nounted steel cabinet

wi th hinged door and cylinder |ock. Swtches and other controls shall not
be accessi ble without the use of a key. The control panel shall be a neat,
conpact, factory-wired 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 annunciator |ocated on the
exterior of the cabinet door or visible through the cabinet door. Provide

audi bl e trouble signal. Provide prom nent engraved rigid plastic or netal
identification plates, or silk-screened |abels attached to the rear face of
the panel view ng window, for all lanps and switches. System power shal

be 120 volts AC service, transfornmed through a two wi nding isolation
transformer and rectified to 24 volts DC for operation of all system
initiating, actuating, signal sounding, trouble signal and fire alarm
tripping circuits. Systemshall be electrically supervised on al

circuits. [A ground fault condition or a single break in any circuit which
prevents the required operation of the systemshall result in the operation
of the systemtrouble signal.] [A single open or ground fault condition in
any detection (initiating) [or signaling] circuit shall not result in any

| oss of system function, but shall cause the actuation of systemtrouble
signals. A ground fault condition or single break in any other circuit
shall result in the activation of the systemtrouble signals.] Loss of AC
power, a break in the standby battery power circuits, or abnormal AC power
or low 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. Systemtrouble shall also be annunciated on
the appropriate zone of the building fire alarmpanel. [Provide a 100 nm 4
inch renote systemtrouble bell [or buzzer], installed [in a constantly
attended area] [where shown], arranged to operate in conjunction with the

integral trouble signals of the panel. Provide renpote bell [or buzzer]
with arigid plastic or netal identification sign which reads "Foam System
Trouble." Lettering on identification sign shall be a mninumof 25 nm one

inch high.] Control panel, batteries, and battery charger shall be
weat her proof type or located in an area not subject to water damage.
System control panel shall be UL listed or FM approved for extinguishing
system control (rel easing device service). Pernmanently |abel al
switches. Provide panel with the follow ng switches

a. Trouble silencing switch which transfers audible trouble signals
(including renpote trouble devices, if provided) to an indicating |anp.
Upon correction of the trouble condition, audible signals will again
sound until the switch is returned to its normal position, or the
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trouble signal circuit shall be automatically restored to nornmal upon
correction of the trouble condition. The silencing switch nay be a
nonmentary action, self-resetting type

b. Alarmsilencing switch which when activated will silence all associated
al arm devi ces without resetting the panel, and cause operation of
systemtroubl e signals.

c. Individual zone disconnect 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 nornal
standby status after the cause of the alarm has been corrected, and al
activated initiating devices reset. [Operation of reset switch shal
restore activated snoke detectors to normal standby status.]

e. Lanp test switch

[f. City disconnect switch which when activated will disconnect the coded
devi ce and cause operation of the systemtrouble signal.]

2.2.1.1 Mai n Annunci at or

Provide integral with the nmain control panel. Provide separate al arm and
trouble | amps for each zone alarminitiating circuit as indicated bel ow,

| ocated on the exterior of the cabinet door or visible through the cabinet
door. Lanps shall be LED (Light Emtting D ode) type. Supervision wll
not be required provided a fault in the annunciator circuits results only
in loss of annunciation and will not affect the normal functional operation
of the renmainder of the system Each |anp shall provide specific
identification of the [zone] [area] [device] by means of a pernanent | abel
In no case shall zone identification consist of the words "Zone 1," "Zone
2," etc., but shall consist of the description of the [zone] [area]

[device].

2.2.1.2 Initiating Zones
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NOTE: List zones from1l to x, with a brief
description of each zone; e.g. "Zone 1. Aeroso
Storage Room" Expand this |ist as necessary to
identify all the zones required for the building.
Careful coordination with paragraph "System
Activation" and the nunmber and |ocation(s) of system
ri sers shown on drawi ngs is required.

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

Shall be arranged as foll ows:

Zone 1. [__ ]
Zone 2: [ ]
Zone 3: [ ]
Zone x: [___ 1]
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2.2.1.3 Renpot e Annunci at or Pane
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NOTE: Coordi nate |ocation of renpte trouble bel

and renmote annunci ator panel when both are provided.
Locate panel at or near the building entrance to
allow fire departnent quick access to panel
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Locate as shown. Panel shall duplicate all requirements specified for the
mai n control panel annunciator, except that in lieu of individual zone
trouble | anps a single commopn systemtrouble | anp may be provided. Lanps
shall be LED (Light Emtting D ode) type, except |anps used in backlit
panel s shall be LED or neon type. Panel shall have a lanp test sw tch
Zone identification shall be by neans of [permanently attached rigid
plastic or nmetal plate(s)] [silk-screened | abels attached to the reverse
face of backlighted viewi ng window(s)]. Panel shall be of the [interior]

[ weat her proof] type, [flush] [surface] [pedestal]-nounted.

2.2.2 Auxiliary Power Supply

2.2.2.1 St orage Batteries

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

NOTE: Consult the Public Wrks Departnent for
battery preference.
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Provide [sealed |lead calcium] [or] [sealed |ead acid,] [or] [vented wet
cell nickel cadmum] batteries and charger. Drycell batteries are not
acceptable. House batteries in the control panel or in a well constructed
vented steel cabinet with cylinder |ock, non-corrosive base, and | ouvered
vents. Provide batteries of adequate anpere-hour rating to operate the
system under supervisory conditions for 60 hours, at the end of which tine
batteries shall be capable of operating the entire systemin a full alarm
condition for not less than [30] [15] minutes. Provide calculations
substantiating the battery capacity. Provide reliable separation between
cells to prevent contact between terninals of adjacent cells and between
battery ternminals and other netal parts. Provide batteries with
post-and-nut, "L"-blade, or similar termnals. Slip-on tab type termnals
are not acceptable. Wen a separate battery cabinet is used, provide a
fuse block for battery leads within the cabinets. Finish the cabinet on
the inside and outside with enanel paint. Locate the top of the battery
cabi net not nore than 1.22 neters 4 feet above floor |evel

2.2.2.2 Battery Charger

Provi de conpletely automatic high/low charging rate type charger capabl e of
recovery of the batteries fromfull discharge to full charge in 24 hours or
|l ess. Provide an ameter for recording rate of charge and a voltneter to
indicate the state of battery charge under load. Meters shall be factory
installed, or factory-supplied plug-in nodules. Field installation of
nmeters other than the panel nmanufacturer's plug-in nodules is prohibited.
Provide a trouble light to indicate when batteries are nanually placed on a
hi gh rate of charge as part of the unit assenbly if a high-rate switch is
provi ded. House charger in the control panel or battery cabinet.
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3 PNEUVATI C DETECTI ON SYSTEM
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NOTE: Pneunatic detection system may be used only
with single acting rate-of-rise heat detectors.

Consult with the Division Fire Protection Engi neer
for guidance on use of pneunatic detection systens.
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Provi de pneumatic single acting rate-of-rise heat detectors. Al tubing
shal | be supervised and installed in protective netal conduit or tubing.

. 3.1 Ai r Conpressor

Shal |l be automatic, electric notor driven and include piping, pressure
switch, regulator, and tank if required. Provide conpressor with a m ni mm
capacity capabl e of charging the pneumatic detection systemto nornal
system pressure in 15 mnutes and shall include all controls necessary to
mai ntain the systemfully charged. [Provide at |east one conpressor for
every [ ] detection circuits.]

.3.2 Pi pi ng and Control Pane

Provi de copper piping. Provide a control panel or equival ent device(s) to
automatically maintain the required pneumatic pressure in the detection
system and limt the quantity of air that enters the detection/rel ease
system Provide supply air and systemair pressure gages.

.4 Pl PI NG SUPERVI SI ON

NOTE: Include for projects involving pre-action
sprinkler piping systenms or pneumatic detection
systens only.

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

[Pre-action sprinkler piping] [and] [pneumatic detection systen] shall be
supervised. A break in the piping or tubing systens resulting in | oss of
pneumatic pressure shall result in the activation of a trouble signal
Provide a silencing switch which transfers trouble signals to an indicating
| anp and arrange so that correction of the trouble condition wll
automatically transfer the trouble signal fromthe indicating | anp back to
the trouble signal until the switch is restored to nornal position

.5 MANUAL RELEASE STATI ONS

Provi de overhead system [and] [nonitor nozzle] rel ease stations where
shown and separate hose station release stations at each hose station
Stations shall be of a type not subject to operation by jarring or

vi bration. Stations shall have a dual action release configuration to
prevent accidental system di scharge. Break-glass-front stations are not

permitted; however a pull |ever break-glass-rod type is acceptable. Station
color shall be red. Station shall provide positive visible indication of
operation. Restoration shall require use of a key or special tool. Place

war ni ng signs at each station indicating that operation of the station wll
cause i medi ate AFFF di scharge. Where a building fire alarmpull station
is also mounted in the vicinity of a foamrel ease station, separate the
stations by at |east one nmeter 3 feet horizontally. Provided permanent
engraved rigid plastic or netal labels to clearly distinguish foamrel ease
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2.

stations frombuilding fire alarmstations, and to indicate the function of
each foamrel ease station. Stations shall be weatherproof type

6 HEAT DETECTORS

NOTE: Select the type of heat detector npbst suited
for application or design. Do not use rate-of-rise
detectors in areas subject to rapid tenperature
changes (e.g. near unit heaters, etc.). Consult the
Division Fire Protection Engi neer.

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

Desi gned for detection of fire by [conbination fixed tenperature
rate-of-rise] [rate conpensating] principle. Locate detectors in
accordance with their listing by UL or FM and the requirements of NFPA 72,
except provide at least two detectors in all roons of 56 sq neters 600
square feet or larger in area. Tenperature rating of detectors shall be in
accordance with NFPA 72. Reduce heat detector spacing in areas with
ceiling heights exceeding 3 neters 10 feet, in accordance with NFPA 72. No
detector shall be l|ocated closer than 305 nm 12 inches to any part of any
lighting fixture nor closer than 610 nm 24 inches to any part of an air
supply diffuser. Detectors, |located in hazardous |ocations as defined by
NFPA 70, shall be types approved for such locations. Provide with term na
screw type connections. Renoval of detector head fromits base shall cause
activation of systemtrouble signal. Detectors shall be weatherproof type.

.6.1 Conbi nation Fi xed Tenperature Rate-of-Rise Detectors

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

NOTE: Only single acting rate-of-rise heat
detectors may be specified for use with a pneunatic
det ecti on system
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Desi gned for [surface] [sem -flush] outlet box nounting and supported

i ndependently of conduit, tubing or wiring connections. Contacts shall be
self-resetting after response to rate-of-rise actuation. Operation under
fixed tenperature actuation shall result in an external indication
Detector units located in areas subject to abnornal tenperature changes
shal | operate on fixed tenperature principle only.

.6.2 Rat e Compensati ng Detector

Desi gned for [surface] [flush] [vertical unit] outlet box nounting and
supported i ndependently of conduit, tubing or wiring connections. Detectors
shall be hernmetically sealed and automatically resetting type which will
operate when anbient air tenperature reaches detector setting regardl ess of
rate of tenperature rise. Detector operation shall not be subject to
thermal tinme |ag.

7 OPEN- AREA ( SPOT- TYPE) SMOKE DETECTORS

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

NOTE: Consult with the Division Fire Protection
Engi neer before specifying 2-wire snoke detectors as
a Contractor option. 2-wire detectors must be
carefully matched to the control panel by the

manuf acturer, and are not universally
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i nt erchangeabl e bet ween systens for nai ntenance
purposes
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Desi gned for detection of abnormal snoke densities by the [ionization] [or]
[ photoel ectric] principle. Provide necessary control and power nodul es
required for operation integral with the nain control panel. Provide
detectors and associ ated nodul es which are conpatible with the main contro
panel and suitable for use in a supervised circuit. Detector circuits
shall be of the 4-wire type whereby the detector operating power is
transmtted over conductors separate fromthe initiating circuit. Provide
a separate, fused, power circuit for each snoke detection initiating
circuit (zone). Failure of the power circuit shall be indicated as a
trouble condition on the corresponding initiating circuit. [As an
alternate, detector circuits of the 2-wire type whereby the detector
operating power is transmitted over the initiating circuit are permtted,
provi ded the detectors used are approved by the control panel manufacturer
for use with the control panel provided and are UL listed or FM approved as
bei ng conpatible with the control panel (copies of the UL or FM i stings
showi ng conpatibility shall be submitted). Wen 2-wire snoke detectorsare
used, the total nunber of detectors on any detection circuit shall not
exceed 80 percent of the maxi mum nunber of detectors allowed by the contro
panel manufacturer for that circuit and the standby current draw of the
entire systemshall not exceed 80 percent of the rated output of the system
power supply nodul e(s). Provide additional zones above those specified in
the paragraph entitled "Initiating Zones" if required to neet the above
requirenents. Cal cul ati ons showi ng conpliance with the power consunption
limtation requirenments specified above shall be submitted with the

cal culations required by the paragraph entitled "Design Data." The data
submitted under the paragraph entitled "Test Reports" shall clearly
indicate the conpatibility of the detectors with the control panel provided
and t he maxi num nunmber of detectors pernmitted per zone.] Mlfunction of
the electrical circuits to the detector or its control or power units shal
result in the operation of the systemtrouble signals. Equip each detector
with a visible indicator |anp that flashes when the detector is in the
normal standby node and gl ows continuously when the detector is activated.
[Provide renpte indicator |anps for each detector that is concealed from
view.] Provide plug-in type detectors with tab-1ock or tw st-Iock, quick
di sconnect head and separate base in which the detector base contains screw
termnals for making all wiring connections. Detector head shall be
renovable fromits base w thout disconnecting any wires. Renopval of
detector head fromits base shall cause activation of systemtrouble
signals. Provide each detector with an integral screen to prevent entrance
of insects into the detection chanber(s).

.7.1 | oni zation Detectors

Mul tipl e chanber type which is responsive to both visible and invisible
particles of conbustion. Detectors shall not be susceptible to operation
by changes in relative humdity.

.7.2 Phot oel ectric Detectors

Qperate on a nmultiple cell concept using an infra-red light-emtting di ode
(LED) light source.

. 7.3 Det ect or Spaci ng and Locati on

NFPA 72, the manufacturer's recommendati ons and the requirenents stated
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herein, however, in no case shall spacing exceed 9 by 9 neters 30 by 30 feet
per detector, and 9 linear nmeters 30 lineal feet per detector along

corridors. Detectors shall not be placed closer than [1] [1 1/2] neters

[3] [5] feet fromany air discharge or return grille, nor closer than 305 mMn
12 inches to any part of any lighting fixture.

2.8 [ COVBI NATI ON ULTRAVI OLET- | NFRARED FLAME DETECTORS
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NOTE: Specify UV-1R detectors for unroofed truck or
rail car | oading/unloading facilities when automatic
activation is required.

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

Fl ame detectors shall operate on the dual spectrumultraviolet-infrared
(W-IR) principle. Detector shall enploy a solar-blind UV sensor with a
hi gh signal -to-noise ratio, and a narrow band IR sensor. Detector logic
shall require U/ and IR signals to be present, in the proper ratio or
signature as emtted by a hydrocarbon fire, before the detector initiates
an alarm [Detectors shall respond within 5 seconds to a JP-4 fire 3 neters
10 feet square, 46 meters 150 feet fromthe detector.] Detector shall not
be activated by non-fire sources such as continuous or intermttent direct
or reflected solar radiation, arc-welding, |ightning, radiant heat, x-rays,
artificial lighting, radio transm ssions, and nornmal jet engine functions.
Det ector shall have an automatic through-the-lens self-testing feature.
Mal function of the detector circuitry, or degradation of the sensors' |ens
cleanliness to the point where the detector will not detect the design fire
signature, shall cause operation of the systemtrouble signals. Logic
circuits necessary for operation of the detector shall be integral to the
detector or located in separate flane detector control panel (s) |ocated
adj acent to the foam systemcontrol panel (s). Each detector in alarm shal
be individually annunciated by an LED on the detector or at the detector
control panel. Primary and auxiliary power supply shall be taken fromthe
foam system control panel (s). Detectors, and associated control panels if
required, shall be conpatible with the foam system control panel (s).
Det ectors and associ ated control panels shall be weatherproof, or housed in
weat her proof encl osure(s) when in an area subject to system di scharge and
shal | al so be expl osi on-proof when | ocated in hazardous areas as defined by
NFPA 70. Detector spacing and | ocation shall be in accordance with NFPA 72,
their UL listing or FM approval, and the nanufacturer's reconmendati ons.
The detector nmanufacturer shall determ ne or approve the detector |ayout.
Det ector |ayout draw ngs shall include horizontal and vertical angles for
correct aimng. Locate detectors so that every portion of the protected
area is within the field of view of at least [twd] [three] detectors,
taking into account fixed obstructions. Provide detectors with
manufacturer's swivel mounting bracket. Provide a permanent engraved rigid
plastic or netal |abel at each detector location with detector ainng
informati on (degrees horizontal and vertical) for the corresponding
detector.

12.9 ELECTRI CAL WORK

NOTE: Edit Section 26 20 00, | NTERI OR DI STRI BUTI ON
SYSTEM and i nclude as part of the project
specification.
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NOTE: When project includes requirement for a
building fire alarmsystem include Section

28 31 74.00 20 in the project specification. Wen
project requires only tying into an existing
building fire alarmsystem fire alarmwring should
be specified in this section. For Navy projects,
select the first 28 31 74.00 20 Section title when
usi ng the basi c NAVFAC gui de specification covering
t he subject work or select the second title when
usi ng the EFD regi onal guide specification covering
t he subj ect work.

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

El ectrical work is specified in Section 26 20 00 | NTERI CR DI STRI BUTI ON
SYSTEM except for control [and fire alarm wiring. [Fire alarmsystemis
specified in Section [28 31 74.00 20 I NTERI OR FI RE DETECTI ON AND ALARM
SYSTEM ["Fire Alarmand Fire Detecting Systens (Local)"].]

.9.1 Wiring

Provi de control wiring and connections to fire alarm systens, under this
section and conformng to NFPA 70 and NFPA 72. Wre for 120 volt circuits
shall be No. 12 AWG m ni num solid conductor. Wre for |ow voltage DC
circuits shall be No. [14] [16] AWG m ninum solid conductor [, except wire
to renpte annunciators, if provided, nay be 18 AWG mininmumsolid
conductor]. Al wiring shall be color coded. Wring, conduit and devices
exposed to water or foam discharge shall be weatherproof. Wring, conduit
and devi ces located in hazardous atnospheres, as defined by NFPA 70[ and as
shown], shall be explosion proof. Al conduit shall be m ninmum 20 mm 3/ 4
i nch size.

.9.2 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. Provide 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 (Cbtain
AC operating power for control panel, [and] battery charger [, and air
conpressor] fromthe line side of the incom ng building power source ahead
of all building services. Provide independent properly fused safety
switch, with provisions for |ocking the cover and operating handle in the
"PONER ON' position for these connections and | ocate adjacent to the main
distribution panel. Paint switch box red and suitably identify by a

| ettered designation

.9.3 Conductor ldentification

Identify circuit conductors within each enclosure where a tap, splice or
termnation is made. Ildentify conductors by plastic coated self sticking
printed markers or by heat-shrink type sleeves. Attach the markers in a
manner that will not pernit accidental detachnent. Properly identify
control circuit term nations.
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2.10 SYSTEMS ACTI VATI ON

2.10.1 Over head System Activation

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

NOTE: Follow the requirenents specified in NFPA 13
to determ ne the nunber of risers required. Carefu
coordi nati on between paragraph "Initiating Zones"
and the nunmber and location(s) of systemrisers
shown on the drawings is required. Overhead
systens, nonitor systens and hose systens shall be
served by separate risers.

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

Upon activation of detection system or overhead system nanual rel ease
station(s), the correspondi ng [ conbination] overhead [and in-rack] system
protecting that area shall activate.

2.10.2 [ Monitor System Activation
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NOTE: Overhead systens, nonitor systens and hose
systens shall be served by separate risers.

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

Upon activation of [two UV-IR detectors for nore than 5 seconds or
activation of] a nanual release station, all nmonitors in that zone shall be
activated. [Activation of a single UV IR detector shall cause activation

of the fire alarnms but shall not cause activation of the nonitor nozzle(s).]

]2.10.3 Hose System Activation
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NOTE: Overhead systens, nonitor systens and hose
systens shall be served by separate risers.

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

[ Each] [The] zone shall enconpass [all hose stations] [the hose stations
i ndicated]. Hose stations shall be activated upon activation of a hose
station manual rel ease station. Provide a manual release station at each
hose station.

2.11 ALARMS
2.11.1 Water Motor Al arm

Provi de weat her proof and guarded type alarm for each [group of]

[pre-action] [deluge] valve(s). Alarns shall sound locally on the flow of
foam solution in each systemto which it is connected. Mount alarns on the
outside of the outer walls of each building, at locations indicated. Wen
nmore than one alarmgong is provided, provide permanent engraved rigid
plastic or nmetal signs indicating to which system each gong i s connected.

2.11.2 Local Al arm
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NOTE: Delete if a building fire alarm system exists
in the building or is being provided under this
project.
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Provide electric [alarmhorns] [alarmbells] to sound locally on operation
of any system regardl ess of whether water flows or not. \When nore than
one alarmis provided, provide permanent engraved rigid plastic or netal
signs indicating to which systemeach alarmis connected.

2.11.3 Fire Al arm

Provi de equi pnent for the automatic transmittal of an alarm over the
[facility] [building] fire alarmsystem Arrange so that the detection
system and the flow of solution in each systemw ||l actuate the alarm
[Activation of a single UV-1R detector shall not cause activation of the
foam system but shall cause activation of the fire alarm system]

2.11.3.1 Pressure Switch

Provide switch with SPDT contacts to automatically transmt alarms upon
flow of water or AFFF. Alarm actuating device shall [have nechanica

di aphragm controll ed retard device adjustable from 10 to 60 seconds and
shall] instantly recycle.

2.11.4 Troubl e Al arm

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

NOTE: Delete if a building fire alarm system exists
in the building or is being provided under this
project.

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

NOTE: Pre-action sprinkler piping systens require
supervision.
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Provide local [ 100 mm 4 inch] electric alarm[bell] [horn] [__
indicate trouble [or failure of the [detection systen] [or] [pre-action
sprinkler piping systen]]. [Alarmshall operate when air pressure in the
dry-pi pe system drops hal fway fromthe normal pressure to the tripping
point.] Also connect trouble alarminto the building fire alarmcontro
panel to indicate "trouble" on a separate zone | abel ed "Foam System
Trouble."

2.12 TANK MOUNTED Al R COVPRESSOR
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NOTE: Include for projects involving pre-action or
dry- pi pe sprinkler piping systens only.

*% *% *% *%%

Provi de an approved automatic type electric notor driven air conpressor

i ncluding pressure switch, air piping, and [38 liter] [10 gallon] [__ ]

m ni mum capacity tank. Conpressor shall have a m ni nrum capacity capabl e of
charging the conplete sprinkler systemto normal systemair pressure within
30 minutes. Provide each systemw th an approved automatic air pressure
regul ati ng devi ce.
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2.13

AFFF CONCENTRATE

*
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NOTE: Sel ect percentage when specifying

M L- PRF- 24385 concentrate. Consult the facility
fire departnent or the Division Fire Protection
Engi neer. M L-PRF-24385 does not cover al coho

resi stant-type concentrate. Specify UL listed

al cohol resistant-type concentrate if there is a
possi bility of al cohol-based |iquids being present.
When al cohol resistant foamis required, it nust be
used at the UL listed application rate. Currently 3
percent al cohol resistant-type concentrate i s not
available.

*%*

*
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[ MIL-PRF-24385 , [3] [6] percent] [UL |listed al cohol/polar sol vent resistant

type].
2.13.1 Concentrate Fill Pump
Provide one punmp to fill foamsystemtank. Punp shall have a m ni nrumfl ow

rate of 26.4 L/Im7 gpm Punp shall be conplete with 115 VAC notor, fused
switch, power cord with plug and 3 neters 10 foot m ni nrum suction and cl ear
di scharge hoses

2.14

DI APHRAGM PRESSURE PROPORTI ONI NG EQUI PMENT

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

NOTE: Sel ect the nethod of proportioning best
suited for the project.

Di aphragm pressure proportioning systens operate by
wat er pressure, require no electrical power, and

m nimal control circuitry for autonmatic operation.
Mai nt enance requirenments are ninimal, however
refilling the tank is a difficult operation
requiring the services of a qualified technician to
avoi d rupturing the di aphragm

Bal anced pressure proportioning systens require
reliable electrical power and nore conplex control
circuitry for automatic operation. |In sone cases an
enmergency generator will be required. The prinmary
advant age of the non-di aphragm systens is the ease
inrefilling the tanks. Tanks may be refilled even
while the systemis in operation, if necessary.

Ski d- nount ed bal anced pressure proportioning systens
perform proportioning at a central |ocation

avoi ding long runs of concentrate lines. They are
well suited for systens such as del uge sprinklers
and nonitor nozzles which have a relative narrow
range of flow rates.

In-1ine balanced pressure proportioning is usefu
when there are nultiple hazards with wi dely varying
di scharge rates which are to be supplied fromthe
sanme proportioning system and any tinme it is
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desired to proportion foamrenotely at risers or

di scharge devices instead of at the punp room Their
di sadvantage is the need for nuch nore concentrate
piping in the field.

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

Foam sol ution shall be produced by introduci ng AFFF concentrate into the
wat er stream by the bal anced pressure proportioning nmethod using a

di aphragm pressure tank and ratio controller. [Provide proportioning
system and storage tanks for hose |ines independent of main proportioning
system and tanks. ]

2.14. 1 Di aphragm Pressure Proportioning Tanks
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NOTE: Whien |arge quantities of AFFF concentrate are
required, consider two or nore tanks in parallel vs
one large tank. (This is in addition to reserve
tanks.) Approved di aphragmtanks |arger than 9475
to 11370 liters 2,500 to 3,000 gallons are not
readi |y avail abl e.
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NOTE: Designer nust cal culate foamtank capacity
based on maxi num fl ow for nmaxi mum duration to
determine size of tank and space required. Do not
| abel foamtank capacity on drawi ng. Exact tank
size (which nay be larger) will be determ ned by
Contractor's hydraulic calcul ations.

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

Tanks shall be cylindrical steel ASME pressure vessels with a full Buna-N
i mpregnated nylon inner tank or bl adder designed to contain AFFF
concentrate and to be used in conjunction with the concentrate ratio
controller. Tanks shall be designed for working pressure of [793 kPa
(gage)] [115 psig] [ ] and hydrostatically tested at 1.5 tines the
wor ki ng pressure in accordance with ASME standards at the factory. Tanks
shall have UL or FM I abel and ASME stanp affixed to the vessel. Size tank
to provide sufficient AFFF concentrate for the tine specified when the
systemis discharging foamsolution at total nmaxi mumsystemflow. Al so
provi de connected reserve tanks(s) of equal capacity. Pernmanently | abe
each tank with its capacity, type and percentage of concentrate, which
systenm(s) it serves, and whether it is a main or reserve tank

Conspi cuously post filling instructions near each group of tanks. Provide
a gage or unbreakable sight glass to permt visual determ nation of |eve
of tank contents. Prior to shop painting, abrasive blast clean tank
exterior surface in accordance with SSPC SP 6/ NACE No.3 to a surface
profile not to exceed 0.05 M 2.0 mls and provide a MIL-DTL-24441 or SSPC
coating systemto the tank exterior. Prime tank exterior with one coat of
MIL-DTL-24441 /1, Fornula 150 or SSPC Paint 22 primer applied to a dry film
thi ckness of 0.076 nm 3 nils and topcoat with one coat of MIL-DTL-24441 /7
Formul a 156 (red) or SSPC Paint 22 topcoat (red) applied to a dry film

t hi ckness of 0.076 nmm 3 mils.

2.14.2 Concentrate Ratio Controller

Ratio controller shall be a nodified venturi device with AFFF concentrate
feed line fromdiaphragmtank(s), and integral concentrate nmetering
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2.

orifice. Size for specified flow rate(s).

15 BALANCED PRESSURE PROPORTI ONI NG SYSTEM

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

NOTE: Sel ect the nethod of proportioning best
suited for the project.

Di aphragm pressure proportioning systens operate by
wat er pressure, require no electrical power, and

m nimal control circuitry for autonmatic operation.
Mai nt enance requirenments are ninimal, however
refilling the tank is a difficult operation
requiring the services of a qualified technician to
avoi d rupturing the di aphragm

Bal anced pressure proportioning systens require
reliable electrical power and nore conplex control
circuitry for automatic operation. |In sone cases an
enmergency generator will be required. The prinmary
advant age of the non-di aphragm systens is the ease
inrefilling the tanks. Tanks may be refilled even
while the systemis in operation, if necessary.

Ski d- nount ed bal anced pressure proportioning systens
perform proportioning at a central |ocation

avoi ding long runs of concentrate lines. They are
well suited for systens such as del uge sprinklers
and nonitor nozzles which have a relative narrow
range of flow rates.

In-1ine bal anced pressure proportioning is usefu
when there are nultiple hazards with wi dely varying
di scharge rates which are to be supplied fromthe
sanme proportioning system and any tinme it is
desired to proportion foamrenotely at risers or

di scharge devices instead of at the punp room Their
di sadvantage is the need for nuch nore concentrate
piping in the field.
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Foam sol ution shall be produced by introduci ng AFFF concentrate into the
wat er stream by the bal anced pressure proportioning nmethod using a punp and
proportioner. [Provide proportioning systemand storage tanks for hose

I'i nes i ndependent of main proportioning systemand tanks.]

.15.1 [ Ski d- Mount ed Bal anced Pressure Proportioni ng System

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

NOTE: Choose this paragraph or the paragraph bel ow
entitled "In-Line Bal anced Pressure Proportioning
System.

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

Sel f - cont ai ned, skid-nmounted system fully assenbled at the factory and
delivered conplete and ready for use. Field connections shall be linmted
to water, electrical, and AFFF concentrate inputs, foam solution output,
and foam concentrate return line to storage tank. Size systemfor required
flowrate(s). The concentrate punp and all piping, valves, and fittings in
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contact with foam concentrate shall be of materials resistant to the
corrosive effects of the AFFF concentrate. Concentrate punp shall be
electric notor driven, drip proof, 240/480 volts, 60 Hz AC. Activation and
operation of systemshall be fully automatic, wth nanual over-ride and
manual shut-down. Provide permanent engraved rigid plastic or corrosion
resistant netal instruction plate for enmergency nmanual operation, along
with a simlarly constructed | abel for each control device.

12.15.2 [ n-Li ne Bal anced Pressure Proportioning System

Size systemfor required flow rates. AFFF concentrate punp shall be
positive displacenent, electric notor driven, drip proof, 240/480 volts, 60
Hz AC. System operation shall be fully automatic, w th manual over-ride
and manual shut-down. Provide a pressure regulating device in the AFFF
concentrate punp return line to maintain constant pressure on the
concentrate piping systemat all AFFF solution flow rates. Provide an
in-l1ine bal anced pressure proportioning device at each systemriser to
automatical ly bal ance the AFFF concentrate pressure with the water pressure
at the riser to provide correct proportioning over the range of flow rates
calculated for that riser. The punp and all piping, valves, and fittings
in contact with the foam concentrate shall be of materials resistant to the
corrosive effects of the AFFF concentrate. Provide permanent engraved
rigid plastic or corrosion-resistant netal instruction plate for energency
manual operation, along with a simlarly constructed |abel for each contro
device.

12.15.3  AFFF Concentrate Storage Tanks

2.

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

NOTE: Designer nust cal culate foamtank capacity
based on maxi mum flow for maxi mum duration to
deternmine size of tank and space required. Do not
| abel foamtank capacity on drawi ng. Exact tank
size (which may be larger) will be determ ned by
Contractor's hydraulic cal cul ations.

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

Tank shall be designed for storage of AFFF concentrate at atnospheric
pressure, and shall be [horizontal] [or] [vertical] cylindrical, fiberglass
or polyethylene construction. Tank shall have the followi ng: Drain valve
| ocated at the | owest point in the tank, connections for concentrate supply
and return lines to the proportioners, top-nounted fill connections and

i nspection hatch, and a pressure/vacuumrelief vent. Al openings and tank
connections shall be installed at the factory, no holes shall be made in
the tank shell in the field. Tank shall include all necessary supports for
free-standing installation. Provide a gage or unbreakabl e sight glass to
permt visual determnation of level of tank contents, unless liquid |eve
is clearly visible through shell of tank. Size tank to provide sufficient
AFFF concentrate for the tine specified when the systemis dischargi ng foam
solution at total naxi numsystemflow. Al so provide connected reserve
tank(s) of equal capacity. Permanently |abel each tank with its capacity,
type and percentage of concentrate, which systemit serves, and whether it
is a min or reserve tank

16 [ FOAM MONI TOR NOZZLES
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NOTE: Refer to M L-HDBK-1008A and the appropriate
NFPA st andard(s) governing the particular facility
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to determne the density required.
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[ Fi xed, water notor operated, [with] [without] override to allow nanual
aimng. GCscillation arc shall be adjustable fromat |east 0 to 2.88 radian
165 degrees. Oscillation speed shall be adjustable fromO to 0.52 radi an
30 degrees per second. Nozzle shall be adjustable while in operation from
0.52 radian 30 degrees below to 1.40 radi an 80 degrees above horizont al
with lock or |atching mechanism Nozzle shall be [non aspirating] [air
aspirating] type, adjustable while in operation fromstraight streamto
fan-spray. Nozzle shall be capable of retaining the adjusted setting once
the desired pattern has been set. Nozzle shall produce a straight stream of
46 nmeters 150 feet. Nozzles shall provide a mnimum application rate of
[4.2 L/mper square nmeter] [0.10 gpm per square foot] [__ ] over the
entire containnent area. Provide normally open 0S&Y gate valve in supply
line at each nmonitor |ocation.]

[ Fi xed, manual ly operated type, with 6.28 radi an 360 degree rotation and
capabl e of being | ocked at any position. Nozzle shall be adjustable while
in operation from0.52 radi an 30 degrees below to 1.40 radi an 80 degrees
above horizontal, with lock or |atching mechanism Nozzle shall be [non
aspirating] [air aspirating] type, adjustable while in operation from
straight streamto fan-spray. Nozzle shall be capable of retaining the

adj usted setting once the desired pattern has been set. Nozzle shal
produce a straight streamof 46 neters 150 feet. Nozzles shall provide a
m ni mum application rate of [4.2 L/mper square neter] [0.10 gpm per square
foot] [___ | ] over the entire containment area. Provide normally open OS&Y
gate valve in supply line at each nonitor |ocation.]

12.17 HAND HOSE LI NES

At each hose station, provide [flowthrough reel with 40 mm 1 1/2 inch hard
rubber] [automatic hose rack in cabinet with 40 mm 1 1/2 inch lined, double
j acket] hose and nozzle. Provide minimm/[___ ] meter feet of hose.
Nozzl e shall have pistol-grip ball shutoff valve. Nozzle shall be [non
aspirating] [air aspirating] type. Provide nornally closed quarter-turn
valve in supply line at each hose station. Nozzle flow rate shall be [227
L/m [60 gpm [___ ] m ni mum

2.18 WALL FOAM HYDRANTS

NOTE: Provide wall foam hydrants for testing of
proportioners on pre-action and dry-pi pe systems or
where additional foam hand hose lines are required.
Det er mi ne nunber of outlet connections based upon a
rati o of one outlet for each 947 L/ m 250 gpm of
design flow, up to a nmaxi numof 8 outlets.

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

Provide [dual] [triple] [___ ] outlet connections with integral gate

val ves and | ocate about one neter 3 feet above grade. Provide each outl et
with 65 nmm 2 1/2 inch male National Standard hose threads with cap and
chain. Hydrant shall be controlled by 0S&Y gate val ve | ocated inside foam
room Provide wall escutcheon plate with "FOAM HYDRANT" in raised letters
cast in plate. [Hydrant shall pernmt testing of each [pre-action]
[dry-pi pe] systemriser at full design flow wi thout chargi ng the system
supplied by the riser.]
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19  ABOVEGROUND PI PI NG SYSTEMS
.19.1 Pi pe, Fittings, and Mechani cal Couplings

NFPA 13, except steel piping shall be Schedule 40 for sizes snaller than
200 mm 8 inches, and Schedule 30 or 40 for sizes 200 nmm 8 inches and
|arger. Pipe nipples 150 mm 6 inches |ong and shorter shall be Schedul e 80
steel pipe. Witer notor alarmpiping shall be zinc-coated steel pipe and
fittings. Rubber gasketed grooved-end pipe and fittings w th mechanica
couplings shall only be permitted in pipe sizes 40 nrm1 1/2 inches and

| arger. Rubber gaskets shall be UL |isted for use in dry-pipe sprinkler
systens. Use of restriction orifices, reducing flanges, and pl ain-end
fittings with mechanical couplings (which utilize steel gripping devices to
bite into the pipe when pressure is applied) are not pernmtted. Pipe and
fittings in contact with AFFF concentrate shall be [material resistant to
the corrosive effects of AFFF concentrate as approved by the manufacturer
of the proportioning systen] [stainless steel]. [Fittings on concentrate
lines shall be flanged or welded only. Screwed or nechanical fittings wll
not be pernitted.]

2.19.2 Jointing Materi al

CI D A- A-58092, Pol ytetrafl uoroethylene (PTFE) tape. Pipe joint conpound
(pi pe dope) is not acceptable.

2.19.3 [ Dupl ex Basket Strainers

]
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NOTE: Include for deluge systenms with high vol une
flow, and for untreated water supply.

*%%

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

FS WW S-2739, Style Y (Y pattern). Provide duplex basket strainers wth
renovabl e screens having standard perforations, 3 nmm 0.125 inch in dianeter
in the riser beneath the del uge val ves.

2.19.4 Pi pe Hangers and Supports

NFPA 13.

2.19.5 Valves

Provi de val ves as required by NFPA 13 and of types approved for fire
service. Gate valves shall open by counterclockw se rotation. Check
val ves shall be flanged cl ear opening swi ng check type with flanged

i nspection and access cover plate for sizes 100 mm 4 inches and | arger
Provi de an OS&Y val ve beneath each [pre-action] [deluge] valve in each
riser, when nore than one valve is supplied fromthe same water supply
pi pe. Butterfly valves are not acceptable.

2.19.6 I dentification Signs

Attach properly lettered approved netal signs conformng to NFPA 13 to each
val ve and al arm device. Permanently affix design data naneplates to the
riser of each system

2.19.7 [l nspector's Test Connection

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Include for pre-action and dry-pi pe systens.
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Provi de test connections about 2 neters 6 feet above the floor for each

sprinkler systemand |locate at the hydraulically nost renote part of each
system Provide test connection piping to a |location where the discharge
will be readily visible and where water nay be discharged wi thout damage.

12.19.8 Mai n Drains

Provide drain piping to discharge at safe points outside each building or
to sight cones attached to drains of adequate size to readily receive the
full flow fromeach drain under naxi mum pressure. Provide auxiliary drains
as required by NFPA 13.

.19.9 Pi pe Sl eeves

Provi de where piping passes through walls, floors, roofs, and partitions.
Secure sl eeves in proper position and |ocation during construction. Provide
sl eeves of sufficient length to pass through entire thickness of walls,
floors, roofs, and partitions. Provide not less than 6 1/2 nm 1/4 inch
space between exterior of piping and interior of sleeve. Firmy pack space
with insulation and caul k at both ends of the sleeve with plastic

wat er pr oof cenent.

.19.9.1 Sl eeves in Masonry and Concrete Walls, Floors, Roofs

ASTM A53/ A53NV, schedul e 40 or standard wei ght, zinc-coated steel pipe
sl eeves. Extend sleeves in floor slabs 80 mm 3 i nches above the finished
floor.

.19.9.2 Sl eeves in Partitions

Provi de zinc-coated steel sheet having a nominal weight of not |ess than
4.40 kg per sq nmeter 0.90 pounds per square foot.

.19.10 Escut cheon Pl at es

Provi de one piece or split hinge type plates for piping passing through
floors, walls and ceilings, in both exposed and conceal ed areas. Provide
chromium pl ated netal plates where pipe passes through finished ceilings.
Provi de other plates of steel or cast iron with alum num paint finish.
Securely anchor plates in place.

.19.11 Fire Departnent Inlet Connection

[ Two] [Three] way type with 65 nm2 1/2 inch National Standard fenal e hose
threads with plug, chain, and identifying fire departnent connection
escutcheon plate. Provide inlet connections about one neter 3 feet above
grade.

.19.12 Backfl ow Preventers

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

NOTE: When the water supply for the AFFF systemis
non- pot abl e water delete this paragraph
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Reduced pressure principle type. Proof shall be furnished that each nmake
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nodel / desi gn, and size of backfl ow preventer being furnished for the
project is approved by and has a current "Certificate of Approval" fromthe
FCCCHR List. Listing of the particular nake, nodel/design, and size in the
current  FCCCHR List will be acceptable as the required proof.

20 BURI ED PI PI NG SYSTEMS

20.1 Pi pe and Fittings
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NOTE: For pipe sizes larger than 305 mm 12 inches,
nmet hod for pipe anchorage including pipe clanps and
the rods shall be shown on the drawi ngs. Avoid
velocities greater than 4.57 neters per second 15
feet per second.
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NOTE: Select first bracketed phrase for connection
to an existing water distribution systemlocated a
short distance fromthe building. Select second
bracketed phrase when a new water distribution Iine
is being provided as part of this project. For new
wat er distribution system select Section 33 11 00
WATER UTILITY DI STRIBUTION PIPI NG edit the
appropriate guide specification and include as part
of the project specification
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NFPA 24, outside coated cenent |ined ductile iron pipe and fittings for

pi ping under the building and to a point 1 1/2 nmeters 5 feet outside the
building walls. Anchor the joints in accordance with NFPA 24 using pipe
clanps and steel rods. M nimum pi pe size shall be 150 mm 6 inches.

M ni mum depth of cover shall be [__ ] [one neter] [3 feet]. Piping nore
than 1 1/2 neters 5 feet outside the building walls shall be [outside
coated cenent lined ductile iron pipe and fittings conform ng to NFPA 24]

[ provi ded under Section 33 11 00 WATER UTILITY DI STRI BUTI ON PI PI NG .

.20.2 Valves

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

NOTE: If Section 33 11 00 WATER UTI LI TY

DI STRIBUTION PIPING i s included as part of the

proj ect specification, requirenments for buried gate
val ves, post indicator valves, and val ve boxes may
be del eted here and specified in Section 33 11 00.
Careful coordination is required to insure that
materials rated for fire service are specified.

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

Provide as required by NFPA 24 for fire service. Gate valves shall conform
to AWM C500 or UL 262 with cast iron body and bronze trim and shall open
by countercl ockwi se rotation.

2.20.3 Post | ndi cator Val ves
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NOTE: |If Section 33 11 00 WATER UTILITY
DI STRIBUTION PIPING i s included as part of the

SECTION 21 13 22.00 20 Page 36



proj ect specification, requirenments for buried gate
val ves, post indicator valves, and val ve boxes may
be del eted here and specified in Section 33 11 00.
Careful coordination is required to insure that
materials rated for fire service are specified.

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

Provide with operating nut | ocated about one neter 3 feet above grade.

Gate valves for use with indicator post shall conformto UL 262. |[|ndicator
posts shall conformto UL 789. Paint each indicator post with one coat of
prinmer and two coats of red enanel paint.

2.20.4 Val ve Boxes
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NOTE: [If Section 33 11 00 WATER UTI LI TY

DI STRIBUTION PIPING i s included as part of the

proj ect specification, requirenments for buried gate
val ves, post indicator valves, and val ve boxes may
be del eted here and specified in Section 33 11 00.
Careful coordination is required to insure that
materials rated for fire service are specified.

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

Except where indicator posts are provided, provide each gate valve in
buried piping with an adjustable cast-iron valve box of a size suitable for
the valve on which it is to be used. Boxes outside of paved areas nmay be
of Acrylonitril e-Butadiene- Styrene (ABS) plastic or of inorganic fiber

rei nforced bl ack polyolefin plastic. The head shall be round and the Iid
shal | have the word WATER cast on it. The |east dianmeter of the shaft of
the box shall be 133 nm5 1/4 inches. Coat each cast-iron box with

bi t um nous paint.

2.20.5 Buried Uility Warning and ldentification Tape

Provi de detectable alum numfoil plastic-backed tape or detectable magnetic
pl astic tape manufactured specifically for warning and identification of
buried piping. Tape shall be detectable by an el ectronic detection
instrument. Provide tape in rolls, 80 nm 3 inches m ni numw dth, color
coded for the utility involved, with warning and identification inprinted
in bold black letters continuously and repeatedly over entire tape |ength.
Warning and identification shall be CAUTI ON BURI ED WATER PI PI NG BELOW or
simlar. Use pernanent code and |l etter coloring unaffected by noisture and
ot her substances contained in trench backfill material. Bury tape with the
printed side up at a depth of 305 mm 12 inches bel ow the top surface of
earth or the top surface of the subgrade under pavenents.

PART 3 EXECUTI ON

3.1 EXCAVATI ON, BACKFI LLI NG AND COVPACTI NG
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NOTE: Select and edit Section 31 00 00 EARTHWORK
and include as part of the project specification

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

Provi de under this section as specified in Section 31 00 00 EARTHWORK.
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2 CONNECTI ONS TO EXI STI NG WATER SUPPLY SYSTEMS

Use tapping or drilling machine valve and nechanical joint type sleeves for
connections to be made under pressure. Bolt sleeves around the nmains; bolt
val ve conformng to AWM C500 or UL 262 to the branch. Open valve, attach

drilling nachine, nake tap, close valve, and renove drilling nachine, all
wi thout interruption of service. Notify the Contracting Officer in witing
at least [__ ] [15] cal endar days prior to the date the connections are

requi red; approval shall be received before any service is interrupted.
Furnish all material required to make connections into the existing water

supply systens, and performall excavating, backfilling, and other
incidental labor as required. [Furnish] [Governnment will furnish only] the
| abor and the tapping or drilling machine for nmaking the actual connections

to the existing systens.

.3 AFFF SYSTEM | NSTALLATI ON

Equi prent, materials, installation, workmanship, fabrication, assenbly,
erection, exam nation, inspection, and testing shall be in accordance with
the NFPA standards referenced herein. |Install piping straight and true to
bear evenly on hangers and supports. Conceal piping to the maxi num extent
possi ble. Piping shall be inspected, tested and approved before being
conceal ed. Provide fittings for changes in direction of piping and for al
connections. Mke changes in piping sizes through standard reduci ng pipe
fittings; do not use bushings. Cut pipe accurately and work into place

wi t hout springing or forcing. Ream pipe ends and free pipe and fittings
fromburrs. Cdean with solvent to renove all varnish and cutting oil prior
to assenbly. Make screw joints with PTFE tape applied to male thread only.

.4 DISINFECTION
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NOTE: When the water supply for the AFFF systemis
non- pot abl e water delete this paragraph

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

Di si nfect new water piping fromthe systemcontrol valve to the point of
connection at the water main and existing water piping affected by the
Contractor's operation in accordance with AWM C651. Fill piping systens
with solution containing m ninum of 50 ng/kg parts per nillion (ppm of
free available chlorine and allow solution to stand for m ni num of 24
hours. Flush solution fromsystens with clean water until naxi mumresi dua
chlorine content is not greater than 0.2 ng/ kg ppm

.5 FI ELD PAI NTI NG

NOTE: For facilities located in a marine
envi ronnent specify SSPC SP 11 cl eaning and specify
a second topcoat.
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Clean, prine, and paint new foam systens including val ves, piping, conduit,
hangers, miscellaneous netal work, and accessories. Apply coatings to
clean dry surfaces using clean brushes. Cean the surfaces in accordance
with [SSPC SP 3] [SSPC SP 11]. Inmediately after cleaning, prinme the netal
surfaces with one coat of SSPC Paint 25 or SSPC Paint 25priner applied to a
mnimumdry filmthickness of 0.04 nm1.5 nmils. Exercise care to avoid the
pai nting of sprinkler heads and operating devices. Upon conpletion of
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pai nting, renove materials which were used to protect sprinkler heads and
operating devices while painting is in process. Renove sprinkler heads and
operating devi ces which have been inadvertently painted and provi de new

cl ean sprinkler heads and operating devices of the proper type. Finish
prinmed surfaces as foll ows:

.5.1 Foam Systens in Unfinished Areas
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NOTE: For facilities located in a marine
envi ronnent specify SSPC SP 11 cl eaning and specify
a second topcoat.

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

Unfi ni shed areas are defined as attic spaces, spaces above suspended
ceilings, craw spaces, foamroons, punp roons, pipe chases, and other
spaces where ceilings are not painted or not constructed of a prefinished
material. Paint prinmed surfaces with [one] [two] coat[s] of CID A-A-2962
red enanel applied to a minimumdry filmthickness of 0.04 nm 1.5 mls.

.5.2 Foam Systenms in Al O her Areas

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

NOTE: For facilities located in a marine
envi ronnent specify SSPC SP 11 cl eaning and specify
a second topcoat.
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Paint prinmed surfaces with two coats of paint to match adjacent surfaces
except paint valves and operating accessories with [one] [two] coat[s] of
CID A-A-2962 red enanel applied to a mininumdry filmthickness of 0.04 nm
1.5 mls. Provide piping with 50 nm 2 inch wi de red bands spaced at maxi mum
6 neters 20 foot intervals throughout the piping systens. Bands shall be
red enanel or self adhering red plastic tape.

.5.3 Pi pi ng Label s

Provi de permanent |abels in foamroons, spaced at 6 neters 20 foot maxi mum
interval s along pipe, indicating "WATER', "FOAM CONCENTRATE", and "FQAM
SOLUTI ON' on correspondi ng pi pi ng.

.5.4 Fi el d Touch-Up

Cl ean damaged areas of shop coated tanks in accordance with SSPC SP 11 and
coat cleaned areas with the sane materials used for the shop applied
coating system

6 ELECTRI CAL VWORK
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NOTE: Edit Section 26 20 00, |NTERI OR DI STRI BUTI ON
SYSTEM and i nclude as part of the project
specification.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Whien project includes requirenent for a
building fire alarmsystem include Section
28 31 74.00 20 in the project specification. Wen
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project requires only tying into an existing
building fire alarmsystem fire alarmwi ring should
be specified in this section. Select the first

28 31 74.00 20 Section title when using the basic
NAVFAC gui de specification covering the subject work
or select the second title when using the EFD

regi onal gui de specification covering the subject
work.
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El ectrical work is specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM except for control [and fire alarn] wiring. [Fire alarmsystemis
specified in Section [28 31 74.00 20 I NTERI OR FI RE DETECTI ON AND ALARM
SYSTEM].]

.6.1 Wiring

Provide control wiring and connections to fire alarm systens, under this
section in accordance with NFPA 70 and NFPA 72. Provide wiring in rigid
metal conduit or internediate netal conduit, except electrical netallic
tubing may be used in dry locations not enclosed in concrete or where not
subj ect to nechanical damage. Do not run low voltage DC circuits in the
same conduit with ACcircuits. [Run wiring to UV-IR detectors alone in
separate conduit if required by the detector manufacturer.]

.7 FLUSHING

Flush the piping systemw th potable water in accordance with NFPA 13.
Continue flushing operation until water is clear, but for not less than 10
minutes.

. 8 FI ELD QUALI TY CONTROL
Prior to initial operation, inspect equipnent and piping systens for
conpliance with draw ngs, specifications, and nanufacturer's submttals.

Performtests in the presence of the Contracting Officer to determ ne
conformance with the specified requirenents.

.8.1 Prelimnary Tests

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

NOTE: Specify hydrostatic test not |ess than 1379
or 345 kPa 200 or 50 psi above the maxi mum worKki ng
pressure when the maxi mum wor ki ng pressure is
greater than 1034 kPa 150 psi.
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Each pi ping systemshall be hydrostatically tested at [1379 kPa (gage)]
[200 psig] [__ ] in accordance with NFPA 13 and shall show no | eakage or
reduction in gage pressure after 2 hours. The Contractor shall conduct
complete prelimnary tests, which shall enconpass all aspects of system
operation. Individually test all detectors, manual actuation stations,

al arns, control panels, and all other conponents and accessories to
denonstrate proper functioning. Test water flow alarns by flow ng water
through the inspector's test connection. Wen tests have been conpl eted
and all necessary corrections nade, subnit to the Contracting Oficer a
signed and dated certificate, sinilar to that specified in NFPA 13,
attesting to the satisfactory conpletion of all testing and stating that
the systemis in operating condition. Also include a witten request for a
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formal inspection and test.
.8.2 Formal | nspection and Tests

The [ ] [Division, Naval Facilities Engineering Cormand Fire Protection
Engineer,] will witness fornmal tests and approve all systens before they
are accepted. The systemshall be considered ready for such testing only
after all necessary prelimnary tests have been nmade and all deficiencies
found have been corrected to the satisfaction of the equi pment

manuf acturer's technical representative and witten certification to this
effect is received by the Division Fire Protection Engineer. Subnit the
request for formal inspection at |east 15 working days prior to the date
the inspection is to take place. The control panel (s) and detection
systen(s) shall be in continuous service for a "break-in" period of at

| east 15 consecutive days prior to the formal inspection. Experienced
technicians regularly enpl oyed by the Contractor in the installation of
bot h the nechanical and electrical portions of such systens shall be
present during the inspection and shall conduct the testing. Al AFFF
concentrate, instrunents, [including UV-IR detector test |lanp and function
test kit,] personnel, appliances and equi pnent for testing shall be

furni shed by the Contractor. All 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
t he Government.

.8.2.1 Systens and Device Testing

The entire initiating, alarm actuation systens shall be operated. As a
m ni mum operation and supervision of the follow ng functions and devi ces
shal | be denobnstrated

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

b. Each manual actuation station and associated circuit(s).
c. Al detectors and associated circuits.
d. Al alarms and associated circuits.

e. Al actuator circuits and systemcontrol valve(s) (w thout foam
discharge).

f. Activation of the building fire evacuation al arm system

g. Activation of the Base fire alarmsystem (receipt of fire alarm at
alarm office).

h. Al of the above tests shall then be repeated with the systemon
battery power only.

.8.2.2 AFFF Di scharge and Concentration Testing

When all of the initiating, alarm actuation, and supervisory functions of
the systemoperate to the satisfaction of the system manufacturer's
technical representative and the Division Fire Protection Engineer, a
compl ete di scharge test of each systemshall be perfornmed to denonstrate
satisfactory performance, proper AFFF concentration, nechanical operation
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and operation of valves, rel ease devices, alarns, and interlocks which
control the protected areas. These tests shall be conducted by experienced
personnel according to the equi pment and AFFF nanuf acturers

recommendations.

[a. Test each [pre-action] [dry pipe] systemat their design flowrate for
at least 60 seconds with tenporary hose |lines and nozzles connected to
a test header. Furnish hose and nozzles required for tests.]

[b. Test each deluge systemby full flow of foamsolution fromthe
i ndi vi dual systens or conbination of systens to achi eve maxi num desi gn
flowrate for at |east 60 seconds.]

c. Test all hose lines [and nonitor nozzles] by full flow of foam solution
for at |east 60 seconds.

The manufacturer's representative shall test sanples of foam sol ution taken
fromeach systemto ensure proper AFFF concentration. Provide protection
for all electrical fixtures and equi pnment exposed to possi bl e damage during
tests and protect doors and other openings |eading fromthe protected
area(s), to prevent migration of foamsolution into other areas or spaces

.8.2.3 Fl ushi ng and Ri nsing

After conpletion of tests flush all piping carrying AFFF concentrate and
solution with fresh water. Piping normally containing AFFF concentrate
when the systemis in standby node need not be flushed. Rinse with fresh
wat er all equi prrent and buil di ng surfaces exposed to AFFF di schar ge.

.8.3 Envi ronmental Protection
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NOTE: Consult facility and the Division or District
environnental officials to determne |oca

requi renents for contai nment and di sposal of

di scharged AFFF. I n sufficient concentrations, AFFF
may cause di sruption of processes in sewage
treatment plants and danmage to fisheries. Edit the
par agraph as appropri ate.
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Provi de tenporary neasures to prevent AFFF from entering storm drains,
[sanitary sewers,] drainage ditches, streans and water courses. [Do not
al | ow AFFF concentrate or solution to cone in contact with earth. Contain
al | di scharged AFFF on paved surfaces.] [Collect all discharged AFFF and
rinse and flushing water and dispose of it in an EPA - approved waste-water
treatnment facility which provides secondary (biological) treatnent]. At

| east 15 days prior to the date flowtesting is to take place, submt
witten plan for AFFF contai nnent [and disposal] nethods(s) to the
Contracting Oficer for approval

.8.4 Accept ance Tests

When deficiencies, defects or nmalfunctions develop during the tests
required, all further testing of the systemshall be suspended until proper
adj ustnents, corrections or revisions have been nmade to assure proper
performance of the system |If these revisions require nore than a nom na
del ay, the Contracting Oficer shall be notified when the additional work
has been conpleted, to arrange a new i nspection and test of the system All
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tests required shall be repeated prior to final acceptance, unless directed
otherwise.

.8.5 AFFF Concentrate Storage Tanks Fill-Up

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

NOTE: Consult facility to deternine whether the
Government or the Contractor will furnish the
initial fill-up of AFFF concentrate
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Fill storage tanks including reserve tanks and piping normally containing
concentrate when the systemis in standby node with [Contractor]
[ Government] furni shed AFFF concentrate after acceptance of the system

.8.6 Manuf acturer's Representative

Provide the services of representatives or technicians fromthe

manuf acturers of the foamsystem [and] control panel [, and W-IR
detectors], experienced in the installation and operation of the type of
system being provided, to supervise installation, adjustnent, prelininary
testing, and final testing of the systemand to provide instruction to
Gover nnent per sonnel

.9 OPERATI NG | NSTRUCTI ONS

Provi de operating instructions at control equi pnent and at each renote

control station. Instructions shall clearly indicate all necessary steps
for the operation of the system Submt the proposed | egend for operating
instructions for approval prior to installation. Instructions shall be in

engraved white letters on red rigid plastic or red enanel ed stee
backgrounds and shall be of adequate size to permit themto be easily read.

.10 TRAI NI NG REQUI REMENTS

Prior to final acceptance, the Contractor shall provide two sessions of 4
hours each of operation and mai ntenance training to the Base Fire
Departnment and [Public Wrks] [CGvil Engineering] personnel on two
different days to acconmodate both shifts of the Base Fire Departnent. Each
traini ng session shall include energency procedures, and uni que maintenance
and safety requirenents. Training areas will be provided by the Governnent
in the sane building as the protected areas. The training conducted shal
use operation and mai ntenance nmanual s specified in paragraph entitled
"QOperations and Maintenance Manuals." Dates and times of the training
period shall be coordinated through the Contracting O ficer not |ess than
two weeks prior to the session

.11 SCHEDULE
Some netric measurenents in this section are based on nat hematica
conversion of inch-pound neasurenents, and not on netric neasurenents

commonly agreed on by the manufacturers or other parties. The inch-pound
and nmetric measurenents shown are as foll ows:
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Products Inch-Pound Metric

a. AlarmBells Dianeter 4 inches 100 nm

b. Ar Conpressor Tank Capacity 10 gal l ons 38 liters

c. Concentrate Fill Punp M ni mum Fl ow Rate 7 gpm 26.4 L/m

d. Diaphragm Pressure Proportioni ng Tanks Wrki ng 115 psig 793 kPa (gage)
Pressure

e. Buried Warning and ldentification Tapes Mnimum |3 inches 80 mm

Width

-- End of Section --
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