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NOTE: This gui de specification covers requirements
for foamwater AFFF fire protection sprinkler and
nozzl e systens.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

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

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

PART 1 GENERAL
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NOTE: The conpl ete design of the AFFF system nust
be shown on the project drawi ngs. There are no
provisions in this UFGS for the Contractor to
perform hydraulic calculations or to lay out the
system (For aircraft hangar applications, refer to
ETL 1110-3-484.) Use sprinkler hydraulics software
for hydraulic calculation of the fire protection
system Assure that the design analysis clearly
descri bes the design approach and includes hydraulic
cal culations. The drawi ngs SHOULD i ncl ude conplete
pi pe and equi prent | ayout W TH SPACE ENVELOPE

REQUI RED FOR | NSTALLATI ON AND OPERATI ON OF EACH
SYSTEM COVPONENT SHOWN. THE DRAW NGS SHOULD ALSO

I NCLUDE sprinkl er and nozzle | ocations, elevation
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vi ews of the piping showi ng vertical [ocation of
sprinklers and piping with respect to the ceiling
and fl oor heat detectors, control panels, AFFF
control panel zoning, wiring, foam storage tank
punps, and ot her associ ated equi pnent. Consi der
pi pe hanger requirenents when |aying out the system
to ensure that the Contractor can provide hangers
per NFPA 13.
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1 REFERENCES
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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
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue 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.
ER R R I I R R R R R I I I R R R R I I R R R R I I I R R S R R I I I I R R R R I I I I R I I I R R R R I I I I

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.

AVERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1013 (2009) Performance Requirenents for
Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM C104/ A21. 4 (2008) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C110/ A21. 10 (2008) Ductile-lron and Gray-lron Fittings
for Water

AWM C151/ A21. 51 (2009) Ductile-lron Pipe, Centrifugally

Cast, for Water
ASME | NTERNATI ONAL ( ASME)
ASME Al13.1 (2007) Schene for the lIdentification of
Pi pi ng Systens
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ASME B16. 1

ASME B16. 3

ASME B16. 4

ASME BPVC SEC VI I |

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

(2005) Gray Iron Threaded Fittings;
Cl asses 25, 125 and 250

(2006) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2006) Standard for Gray Iron Threaded
Fittings; O asses 125 and 250

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section VIII,

Rul es for Construction of Pressure Vessels
Division 1

ASTM | NTERNATI ONAL ( ASTM

183

193/ A 193M

312/ A 312M

351/ A 351M

403/ A 403M

449

47/ A 47TM

53/ A 53M

536

563

563M

795/ A 795M

(2003; R 2009) Standard Specification for
Carbon Steel Track Bolts and Nuts

(2009) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

(2009) Standard Specification for
Seam ess, Wl ded, and Heavily Wbrked
Austenitic Stainless Steel Pipes

(2006) Standard Specification for
Castings, Austenitic, Austenitic-Ferritic
(Dupl ex), for Pressure-Containing Parts

(2009) Standard Specification for Wought
Austenitic Stainless Steel Piping Fittings

(2007b) Specification for Hex Cap Screws,
Bolts, and Studs, Steel, Heat Treated,
120/ 105/ 90 ksi M ni mum Tensile Strength,
Ceneral Use

(1999; R 2009) Standard Specification for
St eel Sheet, Al umi num Coated, by the
Hot-Di p Process

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Seanl ess

(1984; R 2009) Standard Specification for
Ductile Iron Castings

(2007a) Standard Specification for Carbon
and Alloy Steel Nuts

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

(2008) Standard Specification for Black
and Hot - Di pped Zi nc- Coated (Gal vani zed)
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Wl ded and Seanml ess Steel Pipe for Fire
Protection Use

ASTM F 436 (2009) Hardened Steel Washers
ASTM F 436M (2009) Hardened Steel Washers (Metric)
FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval CGuide
htt p: // ww. approval gui de. coml CC_host/ pages/ publ i ¢/ cust on

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62.41.1 (2002; R 2008) Cuide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) Recommended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 11 (2005; Amendnent 1 2006; Anendrment 2 2007)

Standard for Low, Medium and Hi gh-
Expansi on Foam

NFPA 13 (2010) Standard for the Installation of
Sprinkl er Systens

NFPA 16 (2007) Standard for Installation of
Foam Wat er Sprinkl er and Foam Wat er Spray
Syst ens

NFPA 1963 (2009; Errata 09-1) Standard for Fire Hose

Connecti ons

NFPA 20 (2010) Standard for the Installation of
Stationary Punps for Fire Protection

NFPA 24 (2010) Standard for the Installation of
Private Fire Service Miins and Their
Appur t enances

NFPA 70 (2008; AMD 1 2008) National Electrical Code

NFPA 72 (2010; Am 10-2; Am 10-3; Proposed Am 971)
National Fire Alarmand Signaling Code

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON | N ENG NEERI NG TECHNOLOG ES
(NI CET)

NI CET 1014-7 (2003) Program Detail Manual for
Certification in the Field of Fire
Protection Engi neering Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
System Layout
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1

1

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- F- 24385 (1994; Rev F; Am 1) Fire Extinguishing

Agent, Aqueous Film Form ng Foam ( AFFF)
Li quid Concentrate, for Fresh and Seawater

UNDERWRI TERS LABORATORI ES (UL)

U Fire Prot Dir (2009) Fire Protection Equipnent Directory

2

SYSTEM DESCRI PTI ON

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: Ceneral operation of the system should be
described here. This description is not intended to
replace a controls matrix or sequence of operation
otherwi se required or provided on the draw ngs.

Sel ect the appropriate system and del ete the others.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

3

a. Provide an AFFF Systen consisting of an automatic [wet-pipe]

[ preaction] [deluge] foamwater fire protection systemused for the
areas indicated on the drawi ngs. Except as nodified herein, the system
shal | neet the requirenents of NFPA 11, NFPA 13, NFPA 16, NFPA 24 and
NFPA 72.

b. [The wet-pipe sprinkler systemshall operate so that actuation of a
single sprinkler will cause water to flow through the al arm check

val ve, foam concentrate to enter the affected proportioners, and
foamwater solution to be discharged fromactuated sprinklers and the
nozzl e system]

c. [The single-interlocked preaction sprinkler system (wthout
supervisory air) shall operate so that actuation of a single heat
detector or manual release will cause the automatic water contro

(del uge) valve to open, foam concentrate to enter the affected
proportioners, and foamwater solution to be discharged from actuated
sprinklers and the nozzle system]

d. [The deluge sprinkler systemshall operate so that actuation of a
singl e heat detector or manual release will cause the automatic water
control (deluge) valve to open, foamconcentrate to enter the affected
proportioners, and foamwater solution to be discharged from al
sprinklers on the systemand the nozzle system]

SUBM TTALS

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submttals should be kept
to the mininumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
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Quality Control system Only add a “G 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 subnmittal tags nay 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 Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Detail Drawings[; C[; G |

Detail drawi ngs confornmng to the requirenments prescribed in
NFPA 13; drawi ngs shall be 841 x 594 nm 30 x 42 inches. Draw ngs
shal | include plan and el evation views which establish that the
equiprment will fit the allotted spaces with cl earance for
i nstal lati on and nai nt enance.

As-built Draw ngs

One set of reproduci ble and six copies, within 14 cal endar days
after successful conpletion of required testing. A separate set
of approved submittal drawi ngs of the overall system marked up to
indicate as-built conditions, shall be nmaintained onsite in a
current condition at all tinmes and shall be nade avail able for
revi ew i medi ately upon request during normal working hours.
Variations fromthe approved drawi ngs, for whatever reason
i ncludi ng those occasi oned by nodifications, change orders,
optional materials, and/or required for coordi nation between
trades shall be indicated in sufficient detail to accurately
reflect the as-built conditions.

SD- 03 Product Data
Materials and Equiprent[; C[; G [___ 11

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

Spare Parts
Spare parts data as specified.
AFFF Systen[; C[; G [____ 11

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

Installer's Qalifications[; CG[; G [_____ 11

Dat a approved, prior to subnmittal of any other data or draw ngs,
to substantiate that the proposed installer is regularly engaged
in the installation of the type and conplexity of fire protection
systemincluded in this project. Data shall identify the location
of three systens recently installed by the proposed installer
which are conparable to the systemspecified. Certify that each
system has perforned satisfactorily, in the manner intended, for a
peri od of not |ess than 6 nonths.

Post - di scharge Test Requirements[; C|[; G [___ 11

Details of nmethod proposed for required tests at Fina
Acceptance, including step-by-step test procedures; list of
equi pnment to be used; nanes, titles, and affiliations and
qualifications of personnel who will participate in the tests;
nmet hods for protecting the facility and equi prent during testing;
nmeans for containing the AFFF sol ution during discharge tests; and

proposed nmeans for disposal. Test plan shall include a draw ng
showi ng proposed nunber and arrangenent of fire hoses and nozzles
proposed for use in testing foam proportioners. |Include blank

forns to be used for recording test results.
SD-06 Test Reports
Test Reports[; C[; G |
Reports for tests, as specified.
SD-07 Certificates
Materials and Equiprent[; CI[; G [___ 11

Certificates from manufacturers to substantiate that conponents,
equi prent and material proposed for installation and use neet
requi renents as specified, concurrent with submttal of
manuf acturer's catal og data of equi pnent proposed for
installation. Certificates shall be on a formfor this purpose or
on official letterhead of the manufacturer with specified
information stated as required. Certificate shall be signed by an
of ficer of the corporation

SD- 10 Operation and Mai ntenance Dat a
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1

Qperation and Mai ntenance Manuals[; C[; G [___ 11

[Six] [ ] manuals in | oose-leaf binder format and grouped by
techni cal sections consisting of manufacturer's brochures,
schematics, printed instructions, general operating procedures,
and safety precautions. Manuals shall include a narrative
description of the sequence or sequences of operation of the
overall fire protection systemand a separate description for each
maj or subsystem Information to be provided shall include
specific start/stop settings for punps, open/close settings for
al | adjustable valves (including pressure sustaining and relief

val ves) shall be included. The nanuals shall list routine
mai nt enance procedures, possible breakdowns, and repairs, and
troubl eshooti ng guide. The manual s shall include conduit |ayout,

equi prent | ayout, sinplified wiring and control diagranms for the
systemas installed, procedures and instructions pertaining to
frequency of preventive nai ntenance, inspection, adjustnent,

| ubrication and cl eani ng necessary to mnimze corrective

mai nt enance and repair.

4 QUALI TY ASSURANCE

The advi sory provisions of NFPA standards and recomended practices

speci fied shall be considered nandatory, as though the word "shall" had
been substituted for "shoul d* wherever it appears. |In the event of a
conflict between referenced NFPA standards and this specification, this
speci fication shall govern. Reference to "authority having jurisdiction"
shall be interpreted to nean the Contracting Oficer

4.1 Submittal Preparer's Qualifications

The fire protection systemsubnittals, including as-built draw ngs, shal
be prepared by an individual who is either a registered professiona

engi neer with ten years experience designing AFFF systens or who is
certified as a Level |V Technician by National Institute for Certification
in Engi neering Technol ogies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy in accordance
with N CET 1014-7.

.4.2 Installer's Qualifications

The installer shall be experienced and regularly engaged in the
installation of the type and conplexity of fire protection systemincl uded
inthis project. Provide a statenent prior to submittal of any other data
or drawi ngs, that the proposed installer is regularly engaged in the
installation of the type and conplexity of systemincluded in this project
shal |l be provided. Submit, in addition, data identifying the |ocations of
at least three systens recently installed by the proposed installer which
are conparable to the systemspecified. Certify that each system has
performed satisfactorily, in the manner intended, for a period of not I|ess
than 6 nont hs.

4.3 Det ai | Dr awi ngs

Submit detail drawi ngs as specified herein and in the Submittals
par agraph. Each set of drawi ngs shall include the follow ng:

a. A descriptive index with drawings |listed in sequence by nunber. A
| egend sheet identifying device synbols, nonmenclature, and conventions
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used in the package.

b. Floor plans drawn to a scale not less than 1:100 1/8 inch equals 1
foot clearly showi ng | ocations of devices, equipnent, risers,

el ectrical power connections, flane detector view ng areas, areas
covered by each nozzle, and other details required to clearly describe
t he proposed arrangenent.

c. Piping plan for each individual sprinkler system and each nozzle
system Sprinklers, nozzles and associ ated pi ping shall be shown.
Abbrevi ated presentation forms will not be accepted. Each type of
fitting used and the | ocations of bushings, reducing couplings, and
wel ded joints shall be identified. A separate plan shall be provided
for each overhead sprinkler systemand each nozzle system

d. Piping plan and isonetric drawi ng of the AFFF concentrate system
and details of all associated punps, valves, fittings, and other
conponents. Drawi ng shall indicate all operational features including,
but not Iimted to, settings for punp start/stop, relief valve

open/cl ose, pressure sustaining valve open/cl ose

e. Actual center-to-center dinensions between sprinklers on branch
lines and between branch lines; fromend sprinklers to adjacent walls;
fromwalls to branch lines; and from sprinkler feed mains, crossnains
and branchlines to finished floor and roof or ceiling.

f. Location of control panels, detectors, manual stations, supervisory
swi tches, sol enoids, notification appliances, and other electrica
devices. In addition, conduit routing and sizes, and the nunber of
conductors contained in each shall be indicated.

g. Longitudinal and transverse buil ding sections show ng typica
branch |line and crossmain pipe routing and el evati on of each typica
spri nkl er above finished floor

h. Equi prent room | ayout drawi ngs drawn to a scale of not |ess than
1:20 1/2 inch equals 1 foot to show details of each system conponent,

cl earances between each other and from ot her equi pment and construction
in the room

i. Details of each type of pipe hanger, sway bracing for earthquake
protection, restraint of underground water main at point-of-entry into
t he buil ding, proportioners, nozzles and nmounting details, AFFF system
control valve header and rel ated conponents.

j. Connection drawi ngs and control diagrans indicating overal

el ectrical and nechani cal operation of the AFFF system This shal
include identification and operation of each nmmjor conponent of the
system Diagranms shall be supplenmented with a narrative description of
the system Point-to-point wiring diagranms shall indicate foam system
control panel wiring and nake and nodel of devices and equi pnent
connected t hereto.

k. Detail draw ngs depicting actual wiring of AFFF punp controller and
all interconnecting wiring to foam concentrate punps and ot her
conponents connected to the controller. Such drawing shall be
specifically prepared for the project installation. Mnufacturer's
standard wiring diagrans will not be accepted.
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1

5 EXTRA MATERI ALS

Submit spare parts data for each different itemof material and equi pnent
specified. The data shall include a conplete list of parts and supplies,
with current unit prices and source of supply, and a |ist of parts
recormended by the manufacturer to be replaced after 1 year and 3 years of
service. Include a list of special tools and test equipnment required for
mai nt enance and testing of the products supplied by the Contractor.

PART 2 PRODUCTS

2.

2.

1 STANDARD PRODUCTS

Provide material s and equi pment which are standard products of a

manuf acturer regularly engaged in the manufacture of such products and that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Submit certificates for the foll ow ng:

a. AFFF concentrate. Certification that AFFF concentrate proposed for
use has been tested and is in compliance with M L-F-24385.

b. AFFF concentrate control valve. Certification that the valve is
desi gned and, constructed as specified and will function as intended.

c. AFFF proportioning system Certification that the foam
proportioning systemconplies with contract specifications and
manuf acturer's recomendati ons.

d. Control panel. Certification that the control panel releasing
nodule is electrically conpatible with the electrically-actuated
automatic water control valve

.2 NAVEPLATES

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

.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE

Al'l equi prent and material shall have been tested by Underwiters
Laboratories, and listed in UL Fire Prot Dir or approved by Factory Mitua
and listed in FM APP CU DE. \Where the ternms "listed" or "approved" appear
in this specification, such shall mean listed in UL Fire Prot Dir or

FM APP GUI DE. The om ssion of these terns under the description of any
item of equi pment described shall not be construed as waiving this
requirenent.

.4 PRESSURE RATI NGS

Val ves, fittings, couplings, proportioners, alarmswtches, strainers, and
simlar devices shall be rated for the nmaxi mum worki ng pressures that can
be experienced in the system but in no case |less than 1200 kPa 175 psi.

5 UNDERGROUND PI PI NG SYSTEMS

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Assure that this provision is coordinated
wi th drawi ngs and ot her specification sections.
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Pi pe shall be ductile iron pipe conformng to AWM C151/ A21. 51, working
pressure not | ess than 1034 kPa 150 psi, with cenent-nortar |ining
conform ng to AWM C104/ A21. 4 for piping under the building and to a point
1.5 m5 feet outside the building walls. Fittings shall be ductile iron
conform ng to AWM C110/ A21.10. Piping nore than 1.5 nm 5 feet outside the
buil ding walls shall be [outside-coated cement-lined ductile iron pipe]

[ provi ded under SECTION 33 11 00 WATER DI STRI BUTI QV] .

.6 ABOVEGROUND PI PI NG SYSTEMS FOR WATER OR AFFF SOLUTI ON
.6.1 Pi pe

Pi pe shall be standard wei ght conform ng to ASTM A 795/ A 795N or

ASTM A 53/ A 53N. Pipe 150 nmr 6 inch dianeter and smaller shall be Schedul e
40. Pipe shall be narked as to the brand or nanme of the manufacturer, kind
of pipe and the ASTM desi gnation in accordance with the "Product Marking"
provi sions of the ASTM st andard.

.6.2 Grooved Fittings and Couplings

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

manuf acturer. Fittings and couplings shall be malleable iron conplying
with ASTM A 47/ A 47N or ductile iron conplying with ASTM A 536. Couplings
shall be of the rigid type except that flexible type will be provided
where flexible joints are specifically required by NFPA 13. Coupling
gaskets shall be Grade E (EPDM) approved for dry pipe fire protection
service. Gasket shall be the flush type that fills the entire cavity

bet ween the coupling and the pipe. Nuts and bolts shall be heat-treated
steel conformng to ASTM A 183 and shall be cadm um pl ated or zinc

el ect ropl at ed.

.6.3 Non- Grooved Fittings

Non- grooved fittings shall be threaded or flanged. Threaded fittings shal
be cast iron conformng to ASME B16.4 or malleable iron confornming to

ASME B16.3. Flanged fittings shall be cast iron conform ng to ASVE B16. 1
Fittings into which sprinklers, drop nipples or riser nipples (sprigs) are
screwed shall be threaded type. Plain-end fittings with nmechanica
couplings, fittings which require drilling a hole in the pipe, and fittings
whi ch use steel gripping devices to bite into the pipe, shall not be used.

.6.4 Fl anges and Gaskets

Fl anges shall conformto NFPA 13 and ASME B16.1. Flanges shall be the type
that are welded or threaded to the pipe. Flanges which are bolted to
grooved pipe will not be permitted. Gaskets shall be full face type EPDM
or other approved material.

.6.4.1 Bolts

Bolts shall be ASTM A 449, Type [1] [2]. Bolts shall extend no | ess than

three full threads beyond the nut with bolts tightened to the required
t or que.
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.6.4.2 Nut s

Nuts shall be [ASTM A 193/ A 193V, G ade 5] [ASTM A 563N ASTM A 563, G ade
[C3] [DH3]].

.6.4.3 Washers

Washers shall neet the requirements of ASTM F 436 ASTM F 436. Fl at
circul ar washers shall be provided under all bolt heads and nuts.

.6.5 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM APP CU DE and be of the
type suitable for the application, construction and size pipe involved.

.6.6 Control Val ve

Unl ess ot herwi se indicated, valves shall be indicating type in accordance
with NFPA 13. Valves 65 nmm 2-1/2 inch and | arger shall be flanged outside
screw and yoke (OS&Y) type.

.6.7 Check Val ve

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

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

.7  ABOVEGROUND PI PI NG SYSTEMS FOR AFFF CONCENTRATE
. 7.1 Pi pe

Pi pe shall be standard wei ght stainless steel conforning to
ASTM A 312/ A 312N, Grade TP 304L.

.7.2 Fittings

Seamnl ess socket weld type or flanged type fittings shall conformto
ASTM A 403/ A 403N, Grade WP 304L, and shall be conpatible with the pipe.
Grooved type fittings and couplings shall be of Type 316 Stainless Stee
conform ng to ASTM A 351/ A 351N

. 7.3 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM APP GUI DE and be of the
type suitable for the application, construction and size pipe involved.

.7.4 Control Val ves

Val ve shall be indicating type with full port ball and operating handl e
that indicates the on/off position of the valve. Unit shall be socket weld
or flanged type. Valve body and ball shall be of 316 stainless stee
complying with ASTM A 351/ A 351N. The val ve handl e shall be provided with
a suitable and substantial neans for securing the valve open with a

key- operat ed | ocki ng devi ce.
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2.

8 ALARM CHECK VALVE ASSEMBLY

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Specify 1724 kPa (250 psi) rated val ve for
applications where the working pressure exceeds, or
may exceed, 1207 kPa (175 psi).

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

Al arm check val ve assenbly shall be of the variable pressure type rated for
wor ki ng pressures of [1207 kPa 175 psi] [1724 kPa 250 psi]. Assenbly

shal | be provided with standard trinmm ngs including pressure gauges,
retardi ng chanber, alarmline vent, testing bypass, and necessary pipe,
fittings, and accessories required for a conplete installation. Valve trim

pi ping shall be brass. Such piping shall include provision for installing
an alarmpressure switch in a non-interruptible arrangenment whereby
shutting off of other alarmdevices will not shutoff the switch in the

non-interruptible |ocation.

.9 AUTOVATI C WATER CONTROL VALVE ASSEMBLY ( DELUGE VALVE)

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: The term "automatic water control valve" is
found in the FM Approval Guide and i s synonynous
with "special systemwater control valves" found in
the UL Fire Prot Dir. This termis used for

"del uge," "preaction" and "flow control" val ves.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

Water control valve shall be an electrically-actuated type rated for a
maxi mum wor ki ng pressure of [1207 kPa 175 psi] [1724 kPa 250 psi]. The
control valve shall be resettable w thout opening the valve and wi thout the
use of special tools. Electrical solenoid valve used to actuate the water
control valve shall be an integral conponent of the valve or shall be
approved for use by the water control valve manufacturer and the control
panel manufacturer. Solenoid valve shall be of the nornmally closed,
de-energi zed type whi ch opens when energi zed upon receipt of an electrica
signal fromthe control panel to which it is connected. Solenoid valves
used with di aphragmtype val ves shall be rated for a maxi num pressure equa
to that of the associated valve. Water control valve shall be equipped
with a nmeans to prevent the valve fromreturning to the closed position
until being manually reset. Assenbly shall be conplete with the val ve
manuf acturer's standard trimpiping, drain and test val ves, pressure
gauges, and other required appurtenances. Each assenbly shall include an
energency rel ease device for manually tripping the water control valve in
the event of a power or other systemfailure. Device shall be a standard
accessory conponent of the val ve manufacturer and shall be | abeled as to
its function and nethod of operation. Valves |ocated in hazardous

| ocations shall be approved for the hazard classification of the area where
| ocat ed.

.10 MECHANI CAL ALARM DEVI CE

Devi ce shall be water-powered and shall include a body housing, inpeller
wheel , drive shaft, striker assenbly, gong, wall plate and rel ated
conmponents necessary for conplete operation. Mninur 19 mm 3/4 inch piping
shal | be provided between the housing and the alarmline trim Drain

pi ping fromthe body housing shall be mnimmn 25 nr 1 inch steel and shal
be arranged to drain to the outside of the building. Piping shall be

gal vani zed both on the inside and on the outside surfaces.
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2.

2.

2.

11 FI RE DEPARTMENT CONNECTI ON

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Verify the type of threads used by the |oca
fire departnent.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

Connection shall be [projecting] [flush] type with cast brass body, a

[ polished brass] [chrom um plated] finish, and matching wall escutcheon
lettered "Auto Spkr". The connection shall have two inlets with individua
sel f-closing clappers, caps with drip drains, and chains. Fenale inlets
shall have 65 mm 2-1/2 inch diameter Anerican National Fire Hose Connection
Screw Threads (NH) in accordance with NFPA 1963.

12 BASKET STRAI NER

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: Strainers are generally not required on
systenms utilizing only wet-pipe sprinklers.
Indicate strainer size and friction loss limts
based upon specific design

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

Unit shall have cast iron flanged body and cover flanges. The strainer
basket shall be formed of perforated brass or stainless steel sheet with 6
nmr 1/4 inch perforations. Strainer size shall be [__ ] mr inch and shal
have a maxi mumfriction loss of [ ] kPa psi at a flowrate of [ ]
L/ second gpn. Assenbly shall allow access to the strai ner basket by
renoving the flange on the top of the strainer.

13 REDUCED PRESSURE BACKFLOW PREVENTI ON ASSEMBLY

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Backfl ow preventers are not required in
systens supplied by dedicated fire protection
storage and punping facilities. Were systens are
supplied fromdonestic water systens, reduced
pressure type backfl ow preventers are required and
nmust be | ocated on the di scharge side of booster
fire punps directly supplying the system

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

The unit shall be capabl e of preventing backsi phonage and back pressure
backfl ow fromthe fire protection systeminto the potable water system
The assenbly shall include a pressure differential relief valve located in
a zone between two positive seating check valves. The assenbly shal
include resilient seated outside stemand yoke (OS&Y) gate val ves upstream
and downstream of the valve and test cocks. Muin valve body shall be
ductile iron with fused bonded epoxy coating. The assenbly shall conply
with ASSE 1013 and be listed in UL Fire Prot Dir or FM APP GU DE

.14 DI SCHARCGE DEVI CES

.14.1 Spri nkl er

Sprinkler shall be 13 mr 1/2 inch orifice spray type. For deluge systens,
sprinkl er shall be open type wi thout heat responsive and actuating
el ements. For wet-pipe or preaction systens, sprinkler shall be upright
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type with [standard response] [quick response] glass bulb heat responsive
and actuating el enent having a tenperature rating of [79 degrees C 175
degrees F] [__ ]. Spare sprinklers in accordance with NFPA 13 shall be
housed in netal or plastic containers.

2.14.2 Fi xed Nozzl e

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Verify availability of nozzles required to
nmeet design flows and pressures as needed to achieve
nozzl e coverage indicated on the draw ngs.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Nozzl e shall be of fixed constant flow type, cast brass construction [25]
[40] [ ] my [1] [2-2/2] [ ] inch male NPT, suitable for use with
AFFF solution. Nozzle shall be factory set for required discharge
characteristic. Discharge characteristic or k-factor(s) shall be as

i ndi cated on the drawi ngs. Nozzle discharge pattern shall be field

adj ustabl e and | ockabl e. Nozzle flow and effective reach of discharge at
various nozzle patterns shall have been determ ned by the nmanufacturer's
actual discharge tests with nozzles in horizontal pattern at nozzle
pressures of 345 kPa 50 psi, 517 kPa 75 psi and 689 kPa 100 psi. Nozzle
settings shall be factory set. Field disassenbly, adjustnment or assenbly
whi ch could alter discharge characteristic will not be pernitted.

2.14.3 Gscillating Monitor Nozzle Assenbly

Assenbly shall include water-powered oscillator, nmonitor, nozzle, and

rel ated ancillary conponents which shall be the product of one

manuf acturer. \Water-powered oscillating mechani smshall be equipped with a
strainer. Assenmbly shall include a test connection for operating the
oscillator froman auxiliary water source w thout requiring discharge
through the nozzle. Angle of elevation shall be adjustable from 20 degrees
bel ow to 60 degrees above horizontal. Gscillation arc shall be adjustable
from 10 degrees to 165 degrees and speed shall be adjustable from O degrees
to 30 degrees per second. Conponents in contact with the AFFF sol ution
shall be compatible with the foam concentrate and netallic conponents shal
be brass, bronze or stainless steel. Nozzle shall be a standard nodel of
the manuf acturer and shall have a fixed discharge characteristic. Nozzle
di scharge characteristic shall have been determ ned by discharge tests.

Moni tor nozzle assenbly shall be approved by Factory Miutual and listed in
FM APP GUI DE

2.15 AFFF LI QUI D CONCENTRATE

AFFF concentrate shall be 3 percent conformng to M L-F-24385. Concentrate
shal | be the product of one manufacturer. M xing of non-identical brands
of concentrate will not be pernitted.

2.16 DI APHRAGM TANK BALANCED PRESSURE PRCOPORTI ONI NG SYSTEM

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Del ete paragraph PUMPED BALANCED PRESSURE
PROPORTI ONI NG SYSTEM i f this paragraph is used.
Specify tank to be horizontal type unless project

requi renents specifically require vertical
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Tank shall be a steel pressure vessel constructed in accordance with
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ASME BPVC SEC VIII D1. ASME | abel shall be permanently affixed to the
tank. Tank shall be horizontally nounted on steel saddl es and shal
contain a full internal diaphragm (bl adder) having a m ni mum capacity of
[ ] L gallons. Diaphragmshall be nyl on-reinforced Buna-N rubber or
ot her approved material conforming to the inside shape of the tank. AFFF
concentrate shall be stored inside the diaphragmand the concentrate shal
not be in contact with the steel tank. The tank shall have perforated PVC
tubes installed inside the diaphragmto assure full displacenent of the
stored concentrate. Tank shall be equipped with the nmanufacturer's
standard fittings and trim including AFFF fill and drain connections,
water fill and drain connections, and concentrate sight gauge.

2.17 PUMPED BALANCED PRESSURE PROPORTI ONI NG SYSTEM

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Del ete paragraph DI APHRAGM TANK BALANCED
PRESSURE PROPORTI ONI NG SYSTEM i f the foll owi ng
par agr aphs are used.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

2.17.1 AFFF Concentrate Storage Tank

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

NOTE: Provide seismic details, if a Governnent
designer (either Corps office or AAE) is the

Engi neer of Record, and show on the draw ngs.

Remove the second bracketed phrase if seisnic
details are not provided. Pertinent portions of UFC
3-310-04 and Sections 13 48 00 and 13 48 00.00 10
nmust be included in the contract docments.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Tank shall be designed for storage of AFFF concentrate at atnospheric
pressure and shall be vertical cylindrical, high density cross-1linked

pol yet hyl ene construction. Individual tank capacity shall be a m ni num of
[ ] L gallons. Tank shall be translucent and equi pped with | evel gauge
strip for approxi mating quantity of tank contents. Tank shall be equi pped
with the follow ng: inspection hatch; valved drain/fill connection; foam
concentrate punp suction and return connections (wWith flex connectors);
pressure/vacuumvent; low liquid | evel float switch; seismc tie downs and
ot her accessories required for proper operation shall be [in accordance
with UFC 3-310-04 and Sections 13 48 00 SElI SM C PROTECTI ON FOR

M SCELLANEQUS EQUI PMENT and 13 48 00.00 10 SElI SM C PROTECTI ON FOR
MECHANI CAL EQUI PMENT] [as shown on the drawi ngs]. 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 necessary supports for
free standing installation.

2.17.2 AFFF Concentrate Punp
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NOTE: Punp capacity nust be sufficient to supply
AFFF concentrate under design conditions with
operation of sprinklers and nozzl es as provided.
Pump pressure should be approxi mately 206 kPa (30
psi) above maxi num system water pressure.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Punp shall be a positive displacenent rotary gear or vane type operating at
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a speed not greater than 1800 rpm Punp capacity shall be [ ] L/second
gprr.  Punp discharge pressure shall be a mnimumof [__ ] kPa psi

Metal lic punp conponents in contact with AFFF concentrate shall be of
bronze or stainless steel construction. Each punp shall be furnished wth
suction strainer, relief valve, and suction and di scharge gauges. Punp
shal |l be nobunted on a carbon steel base and shall have guards over
couplings. Punp shall be direct-connected to electric notor with

dri p-proof enclosure. Mtor size shall be mnimum[__ ] kW hp.

2.17.3 AFFF  Punp Controller

Controller shall be the autonatic type and UL |isted or FM approved for
fire punp service and shall be arranged for automatic start and stop, and
manual push-button stop of the AFFF punmp it controls. Controller shall be
completely terminally wired, ready for field connections, and mounted in a
[ NEMA Type 2 drip-proof] [NEMA Type 4 watertight and dust tight] enclosure
arranged so that controller current carrying parts will not be |less than
300 mr 12 inches above the floor. The controller shall be equipped with an
externally operable isolating switch which nmanually operates the notor
circuit. Means shall be provided in the controller for neasuring current
for all notor circuit conductors. Controller shall cause punp to run for a
m ni mum of ten (10) minutes prior to automati c shutdown. Automatic
stopping shall be acconplished only after all starting causes have returned
to normal and after the m nimum punp run tinme has el apsed. Controller

shal |l al so cause punp to stop upon signal fromlowliquid |evel swtch
installed in the AFFF concentrate tank. Controller shall nonitor and

provi de individually displayed audi bl e and visual alarns on the front pane
for 1 oss of a phase or line power, phase reversal, |ow AFFF concentrate

| evel , and punp roomtenperature. Each alarmlanp shall be | abeled with
rigid etched plastic |abels. The controller shall be equipped with the
fol l owi ng:

a. Voltage surge arresters installed in accordance wth NFPA 20.

b. Bourdon tube pressure switch or a solid state pressure switch with
i ndependent high and | ow adj ustnents, automatic starting relay actuated
fromnormally closed contacts, visual alarmlanps and supervi sory power
l'i ght.

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

d. Ternminals for renpte nonitoring of punp running, punp power supply
trouble (loss of power or phase and phase reversal), and punp room
trouble (punp roomtenperature and | ow reservoir level, and for renote
start.

e. A 7-day electric pressure recorder with 24-hour spring wound
back-up. The pressure recorder shall provide a readout of the system
pressure from O to 2067 kPa 0 to 300 psi, tine, and date.

2.17. 4 Power Supply

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Verify that project draw ngs indicate power
supply in accordance with NFPA 20 requirenents

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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The source and arrangenent of power supply to the punps shall be as shown
on the drawi ngs and i n accordance with NFPA 20.

2.17.5 AFFF Pressure Maintenance Punp
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NOTE: A pressure nai ntenance punp is required only
i f AFFF concentrate piping |length exceeds 15 neters
(50 ft.) or extends beyond the equi pnent room

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Punp shall be provided as indicated to naintain pressure on the AFFF
concentrate distribution piping. Punp construction and conponents shall be
simlar to those provided for the primary AFFF concentrate punp. Pressure
mai nt enance punp shall have a capacity and pressure rating of [__ ]

L/ second gpmr at a discharge pressure of at least [__ ] kPa psi

2.17.6 Pressure Bal anci ng Val ve

2.
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NOTE: This valve is used in punped proportioning
systens that do NOT utilize in-line bal anced
pressure proportioners (ILBP)
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Pressure bal anci ng val ve shall be di aphragmtype for bal anci ng AFFF
concentrate with water pressure. Valve body and other metallic conponents
normally in contact with the AFFF concentrate shall be of bronze or
stainless steel. Unit shall be rated for working pressure of 1379 kPa 200
psi and shall include a manual bypass and dupl ex gauge for nonitoring water
pressure and AFFF concentrate pressure.

17,7 Pressure Sustaining Val ve
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NOTE: A regulating valve is used in punped
proportioning systens to maintain constant pressure
to in-line balanced pressure proportioners (ILBP)
Del ete this paragraph for applications using
pressure bal ancing val ves instead of |LBP s.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

Pressure regul ating valve shall be a pressure sustaining back pressure
type, hydraulically operated, pilot controlled, nodulating type arranged to
mai ntai n constant upstream pressure in the AFFF concentrate piping system
as the flowrate varies. Valve body and other netallic conponents nornally
in contact with the AFFF concentrate shall be of bronze or stainless stee
construction. Valve body shall be designed with flat-faced flanges to
match flanges of the sane nominal size. Valve shall pass the unused
portion of the AFFF liquid back to the storage tank under |ow systemfl ow
conditions. Valve shall be sized to pass the full AFFF Iiquid punp out put
of a single foam concentrate punp.

18 BALANCED PRESSURE PROPORTI ONER ( RATI O CONTROLLER)
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NOTE: Edit this paragraph to suit the type and size
or sizes of proportioners required. In-line type
proportioners can be used only with concentrate
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punpi ng systens. The size of the foam proportioner
(ratio controller) used in closed-head sprinkler

systems is critical. |If the proportioner is too
large, it nmay not correctly proportion at |ow fl ows,
and if it is too small, it may not correctly

proportion at high flows. A 150 mm (6-inch)
proportioner will be appropriate for nost sprinkler

applications.
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

The proportioner shall be [a standard] [an in-line] bal anced pressure type
unit capabl e of proportioning AFFF liquid at 3 percent, (3 parts
concentrate to 97 parts water by volunme solution) at flowrates within the
fl ow range of the proportioner. Major conmponents of the proportioner,
including the body, inlet nozzle and nmetering orifice shall be of brass,
bronze or stainless steel. The body shall be clearly narked with a
flowdirection arrow, and the type and percent of AFFF concentrate that it
was designed to proportion. The proportioner size shall be [150] [__ ] mMm

(6] ] inch and shall have a maximumfriction loss of [__ ] kPa ps
at a flowrate of [__ ] L/second gpn. The in-line balanced pressure
proportioner shall be an assenbly that includes a proportioner as
described, integral pressure bal ancing valve with dupl ex pressure gauge,
inlet pressure gauge and nmanual ball valve. The proportioner assenbly
shal |l be factory assenbl ed and tested as an assenbly by one manufacturer.
Fi el d di sassenbly or assenbly of any conponent part will not be accepted.
Conponents shall be of the make/nodel required by the specific UL listing
or FM approval .

.19  AFFF CONCENTRATE CONTROL VALVE ASSEMBLY

Assenbly shall be specifically designed and constructed to control AFFF
concentrate to proportioners and shall be arranged to open upon application
of water or AFFF solution pressure fromthe alarm check or automatic water
control valve to which it is connected. Valve shall be a listed or
approved automatic control valve specifically intended for this application
or a full port ball valve. Al conmponents shall be constructed of brass,
bronze or stainless steel, except that the internal portions of listed or
approved fire protection val ves subjected to AFFF concentrate may be
provided with a coating warranted by the manufacturer to protect the valve
fromthe deleterious effects of the concentrate. Al conponents shall be
rated for working pressure of 1200 kPa 175 psi or maxi mum wor ki ng pressure
to which they coul d be subjected, whichever is greater. Valve shall be
certified by the manufacturer to be operable with water inlet pressure as

| ow as 207 kPa 30 psi. Valve components shall be brass, bronze or
stai nl ess steel.

. 20 FOAM SYSTEM CONTROLS
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NOTE: A foam system control panel is required for
preaction and del uge sprinkler systens, as well as
for systens with nozzles. Systens using "hardw red"
devices are the sinplest and will provide reliable
service with mini num nai nt enance and testing. Such

systens are appropriate for nost applications.
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Panel shall be UL |isted or FM approved for "Rel easing Device Service" or
shal | have nodul es approved for this purpose. Panel shall contain
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components and equi pment required to provide the specified operational and
supervi sory functions of the system Conponents shall be housed in a
[surface] [flush] nounted steel cabinet with hinged door and cylinder

| ock. Control panel shall be a clean, uncluttered, and orderly factory

assenbl ed and wired unit. Panel shall include integral "power on,"
"alarm" and "trouble" |anps with annunci ation of each alarm supervisory
and trouble signal. The panel shall have pronminent rigid plastic or netal

identification plates for zones, indicating lights, controls, neters, and
swi tches. Lanps and fuses nounted on circuit boards shall be identified by
permanent markings on the circuit board. Naneplates for fuses shall also

i nclude anpere rating. Control panel switches shall be within the | ocked
cabinet. A suitable nmeans shall be provided for testing the control pane
vi sual indicating devices (nmeter and lanps). Meters and | anps shall be
plainly visible when the cabinet door is closed. Signals shall be provided
to indicate and annunci ate, by zone, any alarm supervisory or trouble
condition on the system Upon restoration of power, start-up shall be
automatic, and shall not require any manual operation. The loss of prinmary
power or the sequence of applying primary or energency power shall not
affect the transmission of alarm supervisory or trouble signals. Were
the panel controls continuous |inear thermal detection cable, the pane
shall be fully conpatible with the cable, as certified by the cable
manufacturer. |In such applications, the panel shall be capable of
controlling nmultiple independent adjustable fixed tenperature set points to
achieve the effect of a rate-of-rise detector. The panel shall be capable
of identifying the location of a hot spot along the length of the detector
cabl e and providing a constant tenperature readout.

.20.1 Zone Annunci at or

Vi sual annunci ators shall be provided for each active zone and spare zone.
A separate alarmand trouble | anp shall be provided for each zone and shal
be |l ocated on the exterior of the cabinet door or be visible through the
door. A mnimmof [two] [__ ] spare alarm zones that are fully
operational shall be provided. Each |lanp shall provide specific
identification of the zone by neans of a pernmanently attached rigid plastic
or netal sign with either raised, engraved or silk-screened letters. Zone
identification shall consist of a unique zone nunmber as well as a word
description of the zone. Zones shall be arranged as shown on the draw ngs.

.20.2 Syst em Zoni ng
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NOTE: Correlate the zoning of the foam system
control panel with what is shown in the riser

di agram schematic and controls matrix shown on the
drawi ngs. Differentiate groups of ALARM zones and
SUPERVI SCRY zones as well as indicate specific
devices in each circuit or zone. GCenerally,
separate alarminitiating zones will be for heat
detectors, waterflow switches, manual actuation
stations, etc.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

The system shall be zoned as foll ows:

ZONE NO DESCRI PTI ON
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NOTE: The drawings will indicate a dedi cated power
supply circuit for each preaction and del uge
sprinkl er systemcontrol panel. The power circuit

will be arranged so that power and lighting system
can be shut down for building nodifications wthout
shutting down prinary power to the control panel
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Primary power and trouble alarmpower to Control Panel shall be supplied
fromtwo 120 VAC circuits. [Power to the control panel shall be as
indicated.] [A [separate panel] [fused two-pole disconnect switch]
connected ahead of [the main building panel] [the indicated panel] shall be
provided.] Panel shall be equipped with two 20-anp circuit breakers for
each control panel and with key lock. [Panel] [Di sconnect switch] shall be
per manent |y marked "FQOAM FI RE PROTECTI ON SYSTEM'.

.20. 4 Enmer gency Power Supply

Emer gency power shall be provided for systemoperation in the event of
failure of the primary power supply and shall consist of rechargeable
storage battery system Transfer fromnormal to emergency power or
restoration fromenergency to normal power shall be automatic and shall not
cause transmission of a false alarm

.20.4.1 Storage Batteries
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NOTE: Indicate if batteries will be located in a
compartnment within the control panel or in a
separate cabinet. Delete |ast sentence when battery

is not |located within the control panel
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Storage Batteries shall be sealed, |ead-calciumtype requiring no
additional water. The batteries shall have anple capacity, with primary
power disconnected, to operate the systemfor a period of 90 hours.
Following this period of operation via batteries, the batteries shall have
anpl e capacity to operate alarmindicating devices in the alarmnode for a
m ni mum period of [15] [__ ] mnutes. Battery cabinet shall be a
separate [conpartnent within the control panel] [cabinet]. The battery
conpartment or cabi net shall have twi ce the volune of the batteries.
Batteries shall set on a non-corrosive and non-conductive base or pad.
Batteries in the control panel shall be l|located at the bottom of the panel.

.20.4.2 Battery Charger

Battery charger shall be conpletely automatic, with high/low charging rate,
capabl e of restoring the batteries fromfull discharge to full charge
within 24 hours. A separate ammeter shall be provided for indicating rate
of charge. A separate voltneter shall be provided to indicate the state of
the battery charge. A pilot light indicating when batteries are manual ly
pl aced on a high rate of charge shall be provided as part of the unit
assenbly if a high rate switch is provided. Charger shall be located in
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control panel cabinet.
2.21  ALARM | NI TI ATI NG DEVI CES

2.21.1 Waterfl ow Pressure Alarm Switch
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NOTE: The adjustable retard switch is simlar to
the Potter Mdel WSR-F and shoul d be used where
detection of sprinkler waterflow is used to perform
critical functions such as actuating nozzles. This
switch should be piped in the alarmvalve trimsuch
that it cannot be shutoff. The retard feature is
not appropriate for use in preaction or deluge
systems. "Standard" pressure switches are typically
installed downstream of the retard chanber of the
alarmvalve alarmline trim
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Unit shall include a 13 mr 1/2 inch NPT male pipe thread, two 13 mr 1/2 inch
conduit knockouts, and two sets of SPDT (Form C) contacts. The swtches
shall be factory adjusted to transfer the contacts at 27.6 to 55.1 kPa 4 to

8 psi on rising pressure. Unit shall include a water-ti ght NEMA 4 di e-cast
al um num housing with a tanmper resistant cover which requires a special key
for removal. The cover shall be provided with a tanmper sw tch which shal

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

2.21.2 Vane-type Waterfl ow Switch
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NOTE: Vane-type flow switches cannot be used on
preaction, deluge or other system piping which is
not normally filled with water or AFFF sol ution
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Assenbly shall consist of a cast al um num pi pe saddl e housi ng an
el ectro-mechani cal device to which is attached a flexible, |owdensity
pol yet hyl ene paddl e. The paddl e shall conformto the inside dianeter of
the fire protection pipe and sense water or solution novenents. The
wat erfl ow i ndi cator shall be capable of detecting a sustained fl ow exceedi ng
0.63 L/second 10 gpn. Assenbly shall contain a pneumatic retard device
adjustable fromO to 90 seconds to reduce the possibility of false alarns
caused by transient flow surges. The unit shall include two sets of SPDT
(Form C) contacts. The unit shall be equipped with a silicone rubber
gasket to assure positive water seal and a dustproof cover and gasket to
seal the mechanismfromdirt and noisture.

2.21.3 Heat Detector-Spot Type
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NOTE: | nclude description of the type of heat
detection shown on drawi ngs. Delete the
i nappl i cabl e type.
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Det ector shall be weat herproof, of the rate-conpensation type with a
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nom nal tenperature rating of [76] [__ ] degrees C [170] [ ] degrees F
Detector shall be listed or approved for spaci ng between detectors as

shown. Detectors listed or approved as "rate anticipation” type will be
accepted. Detectors utilizing the fixed-tenperature, rate-of-rise, or
conbi nation fixed-tenperature/rate-of-rise principles will not be

accepted. Six spare detectors of each type and tenperature rating shall be
provi ded.

2.21. 4 Conti nuous Linear Thermal Detector

Detector shall be line-type electrical conductivity fixed tenperature
coaxial wire capable of sensing tenperature changes along its entire length
and operate over a wi de range of tenperatures. The detector cable shall be
constructed of a center conductor having a maxi mum di aneter of 2.2 nm 0.087
inch, a ceramic therm stor core and an outer metallic sheath. The center

conductor shall have a maxi mumdi aneter of 2.2 mm 0.087 inch. [|ndividua
cabl e sections shall be not greater than 15 m 50 ft in length and shall be
equi pped with hernetically seal ed connectors. It shall be possible to

coupl e together lengths of cable not greater than 15 nm 50 ft together to
form maxi mum | engths of 305 m 1,000 ft for individual circuit
configurations. The detector shall be able to sense tenperatures fronm 21
up to 649 degrees C 70 up to 1,200 degrees F and withstand tenperature
extrenmes of from -51.1 to 1,093 degrees C -60 to 2,000 degrees F. The
detector cable shall be self-restoring and thus not require replacenment of
af fected portions of the cable after exposure to a high tenperature such

as would occur in a fire situation. It shall be possible to supervise the
cabl e against an open or short circuit along the entire length of the cable
such that either condition will cause a "trouble" signal on the contro
panel to which it is connected. The cable shall be fully conpatible with
the control panel to which it is connected.

2.21.5 Conbi nation U traviolet-Infrared Fl ane Detector

Fl ame detector shall operate on the dual spectrumultraviolet/infrared
(W-IR) principle. Detector shall utilize a solar-blind UV sensor with a
hi gh signal -to-noise ratio and a narrow band IR sensor. Detector |ogic
shall require both UV and IR signals to be present, in a predetern ned
ratio or signature as enmitted by a hydrocarbon fire, to put the detector in
an alarmcondition. Detector shall not respond to non-fire sources of W
or IRradiation, including intermttent or continuous solar radiation, arc
wel di ng, lightning, radiant heat, x-ray, artificial lighting, radio

transm ssions and jet engi ne exhaust. Detector shall have an autonatic

t hrough-the-lens self-testing feature. Malfunction of the detector
circuitry, or degradation of the sensors' lens cleanliness to the point
where the detector will not detect the design fire signature, shall cause
operation of the systemtrouble alarm Logic circuits necessary for
operation of the detector shall be integral to the detector or located in a
separate flame detector control panel nounted adjacent to the foam system

control panel. Detector shall have a 120 degrees fiel d-of-view, capable of
operating in a tenperature range of -40 to 85 degrees C -40 to 186 degrees F
and suitable for use in Cass I, Dvision | hazardous |ocations. The

detector shall be listed or approved for use with the control panel to
which it is connected.

2.21.6 Nozzl e System Actuation Station
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NOTE: Modify as appropriate to achieve required
operation. Assure that stations are clearly |abel ed
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and di stingui shed fromother fire alarm system

stations which mght be sinmlar
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Unit shall be dual-action type requiring the lifting of a cover and pulling
of aring to actuate. It shall not require the breaking of glass to
actuate. Unit shall be painted [linme yellow [__ ] and include a cast or
engraved | abel indicating [ Foam Nozzle System [__ ] with operating
instructions clearly marked on the station cover. Alarmcontacts shal

have a minimumrating of 120 VAC, 60 Hz, 6 anps. Contact gap distance
shal |l be factory set and not be field adjustable. Unit shall be conpatible
with the control panel to which it is connected. Unit [shall] [shall not]
be listed or approved for use in hazardous |ocations.

2.21.6.1 Encl osur e

Unit shall consist of a tanper-resistant, clear polycarbonate shield and
frame that fits over the manual actuation station. The unit shall be

hi nged of the top and suitably |abeled "Lift Here" on the bottomto

i ndi cate neans of gaining access to the manual actuation station it
protects. It shall include a spacer as required to accomopdate its use
with a surface nmounted nmanual actuation station.

2.21.6.2 Hor n

The unit shall include an 85 db at 3 m 10 ft integral horn powered by a 9
VDC al kal i ne battery. Upon lifting of the cover, the horn shall provide a
| ocal supervisory alarm The enclosure shall be suitably |abeled "TO

ACTI VATE NOZZLES, LIFT COVER AND OPERATE STATION. "

2.22 VALVE SUPERVI SORY ( TAMPER) SW TCH

Switch shall be designed to nobnitor the open condition of each water or
AFFF concentrate control valve to which it is mounted. It shall include a
cast al um num housi ng, tanper proof cover, two sets of single pole, double
throw (SPDT) contacts and brackets and J-bolts needed for nounting.

Renoval of the cover shall cause both switches to operate.

2.23 NOTI FI CATI ON APPLI ANCES
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NOTE: The notification appliances are for providing
| ocal notification of a systemoperation. They are
not intended to provide general building fire alarm
evacuation. Fire alarm evacuation systens are
covered in SECTION 28 31 64.00 10 FI RE DETECTI ON AND
ALARM SYSTEM ADDRESSABLE
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Notification appliances shall be suitable for connection to supervised
alarmindicating circuits. Appliance shall have a separate screw term na
for each conductor.

2.23.1 El ectroni c Signaling Device

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: It's inportant that AFFF system audi bl e
signals be distinctively different from building
evacuation alarnms, door alarms, etc. Because of
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their field-selectable sounds and hi gher sound

out put levels, electronic devices are recomended.
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Devi ce shall be surface-nmounted type which can be nmounted to a standard 100
nr 4 inch square back box. Electronic device shall operate on nom nal 24
VDC, shall be polarized for |line supervision and shall have screw termnals
for in-out wiring. Device shall be provided with three field-selectable
sounds (horn, warble, siren) and three sound output levels to 102 DBA in an
anechoi ¢ chanber at 3 n 10 feet.

.23.2 Al arm Horn

Horn shall be surface nounted, with the matchi ng nounting back box [surface
mount ed] [recessed] [[single] [double] projector,] [grill and] vibrating
type suitable for use in an electrically supervised circuit. Horns shal
operate on nomnal 24 VDC and have screw terminals for in-out wiring
connection. Sound output shall be a minimumof [85] [ ] DBA at 3 nm 10
feet. Horns used in exterior |ocations shall be specifically listed or
approved for outdoor use and be provided with netal housing and protective
grills.

PART 3 EXECUTI ON

3.

3.

3

1 | NSTALLATI ON
1.1 Abovegr ound Pi pi ng

Pi pi ng shall be installed straight and bear evenly on hangers and

supports. Preaction sprinkler system piping shall be pitched as if it were
being installed in areas subject to freezing. Piping shall be concealed in
areas with suspended ceiling and shall be inspected, tested and approved
bef ore bei ng conceal ed.

.1.1.1 Joints

Pipe joints shall conformto NFPA 13. Not nore than four threads shal

show after joint is made up. Joint conmpound shall be applied to male
threads only. Joints shall be faced true, provided with gaskets and made
square and tight. Flanged joints or nmechanical groove couplings shall be
provi ded where indicated or required by NFPA 13. Gooved pipe and fittings
shal | be prepared in accordance with the manufacturer's | atest published
installation instructions. All grooved couplings and fittings shall be
fromthe sane manufacturer. G ooved joints shall not be used in conceal ed
| ocations, such as behind solid walls or ceilings, unless an access pane

is shown on the drawi ngs for servicing or adjusting the joint.

.1.1.2 Reducer s

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permtted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be pernmtted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 13 mr 1/2 inch.
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3.1.1.3 Sprinkler Riser N pples (Sprigs)

Ri ser nipples (sprigs) 25 mr 1 inch in size between sprinkler branch |ines
and i ndividual sprinklers shall not be used unless necessitated by roof or
ceiling conditions. |In such cases, fittings shall not be installed between
the branch line tee and the reducing coupling bel ow the sprinkler.

.1.1.4 Sprinkl er Deflectors

Sprinkler deflectors shall be installed parallel to the roof or ceiling.
Defl ector di stances fromthe underside of the roof or ceiling shall be in
accordance with NFPA 13 except that in no case shall distance exceed 300 M
12 inches. Sprinkler clearances fromobstructions shall be in accordance
w th NFPA 13.

.1.1.5 Pi pe Supports and Hangers
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NOTE: To provi de added protection agai nst danage
frompressure transients, specify thrust restraint
for earthquake protection to be in accordance wth
NFPA 13 requirenents for earthquake protection
Consult UFC 3-310-04 for any aspect of seisnic
desi gn.
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Installation nethods outlined in NFPA 13 are mandatory. Protection of

pi pi ng agai nst damage from earthquakes shall be provided. Longitudinal and
| ateral sway bracing shall be provided for piping 65 nmr 2-1/2 inch dianeter
and | arger.

.1.1.6 Pi pe Penetrations

Cutting structural nenbers for passage of pipes or for pipe-hanger
fastenings will not be permtted. Pipes penetrating concrete or masonry
wal | s or concrete floors shall be provided with pipe sleeves fitted into

pl ace at the tine of construction through its respective wall or floor, and
shall be cut flush with each surface. Sleeve sizes and cl earance between
pi pe and sl eeve shall be in accordance with NFPA 13. \ere pipes pass
through fire walls, fire partitions, or floors, a fire seal shall be placed
bet ween the pi pe and sl eeve in accordance with Section 07 84 00

FI RESTOPPI NG

.1.1.7 Pi ping Pitch

Pi pi ng shall be pitched to the main drain or to auxiliary drains provided
as required to facilitate draining. Branch lines shall be pitched at |east
4 mMmin 1 nm1/2 inch in 10 feet and crossmai ns and feedmai ns shall be
pitched to at least 2 mMmin 1 m 1/4 inch in 10 feet.

.1.1.8 Escut cheons

Escut cheons shall be provided at finished surfaces where exposed piping
passes through floors, walls, or ceilings except in boiler, utility, or
equi prent rooms. Escut cheons shall be fastened securely to pipe and shal
be chromiumplated iron or chrom umpl ated brass, either one-piece or
split-pattern, held in place by internal spring tension or setscrew
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3.1.1.9 Dr ai ns

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

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

3.1.1.10 I dentification Signs

Signs shall be in accordance with NFPA 13. Properly lettered and approved
metal signs shall be suitably affixed to each control valve, inspector test
valve, main drain, auxiliary drain, test valve, and simlar valves as
appropri ate.

3.2 EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG

Eart hwork shall be performed in accordance with applicable provisions of
Section 31 00 00 EARTHWORK.

3.3 UNDERGROUND PI PI NG
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NOTE: Coordi nate sel ections with draw ngs.
Restraint of the riser under the floor will be
detailed on the drawings to be consistent with the
description included here.
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The fire protection water main shall be laid, and joints anchored, in
accordance with NFPA 24. M ninum depth of cover shall be [1] [__ ] m[3]
[ ] feet. The supply line shall termnate inside the building with a
fl anged pi ece, the bottom of which shall be set not |less than 150 mr 6

i nches) above the finished floor. A blind flange shall be installed
tenmporarily on top of the flanged piece to prevent the entrance of foreign
matter into the supply line. A concrete thrust block shall be provided at
the el bow where the pipe turns up toward the floor. 1In addition, joints
shal | be anchored in accordance with NFPA 24 using pipe clanps and stee
rods fromthe elbow to the flange above the floor and fromthe elbowto a
pipe clamp in the horizontal run of pipe. Buried steel conponents shall be
coated with a bitum nous material .

3.4 ELECTRI CAL WORK

Unl ess ot herwi se specified, power supply equipnment and wiring shall be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

3.4.1 Overcurrent and Surge Protection

Equi pnrent connected to alternating current circuits shall be protected from
surges in accordance with | EEE C62.41. 1, |EEE C62.41.2 and NFPA 70. Cables
and conductors which serve as commruni cation |inks, except fiber optics,
shal | have surge protection circuits installed at each end. Fuses shal

not be used for surge protection.
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3.4.2 G oundi ng
Groundi ng shall be provided to building ground.
3.4.3 Wring

Systemfield wiring shall be installed in 19 mr 3/4 inch m ni mrum di aneter
electrical netallic tubing or netallic conduit. Wring for the sprinkler
systemfire detection and control systemshall be installed in tubing or
conduits dedicated for that use only and shall not be installed in conduit,
outl et boxes or junction boxes which contain |lighting and power wiring or
equipnment. Circuit conductors entering or |eaving any nounting box, outlet
box enclosure or cabinet shall be connected to screwtermnals with each
term nal marked and | abeled in accordance with the wiring diagram No nore
than one conductor shall be installed under any screw termnal.

Connections and splices shall be nade using screw term nal bl ocks. The use
of wire nut type connectors is not pernmtted. Wring within any contro
equi prent shall be readily accessible w thout renbving any conponent

parts. Conductors shall be color coded and shall be identified within each
encl osure where a connection or termination is made. Conduct or
identification shall be by plastic coated, self-sticking, printed markers,
or by heat-shrink type sleeves. Circuits shall be wired to maintain

el ectrical supervision so that renoval of any single wire fromany device
shal | cause a "trouble" condition on the control panel.

3.4.4 Control Panel

The control panel and its assorted conponents shall be nmounted so that no
part of the enclosing cabinet is | ess than 600 nm 24 inches nor nore than
2000 nmr 78 inches above the finished floor.

3.4.5 Det ectors
Detectors shall be ceiling nmounted in accordance with NFPA 72 and shall be
at least 300 mr 12 inches fromany part of any lighting fixture. Detectors
shall be located at | east 900 nr 3 feet fromdiffusers of air handling
systems. Each detector shall be provided with appropriate mounting
hardware as required by its nounting | ocation.

3.4.6 Manual Actuation Stations

Manual actuation stations shall be nounted readily accessible and 1060 mr
42 inches above the finished floor.

3.4.7 Notification Appliances

Notification appliances shall be nmounted a mni num of 2400 mr 8 feet above
the finished floor unless limted by ceiling height.

3.5 Pl PE PAI NTI NG AND LABELI NG

3.5.1 Pai nti ng
Bl ack steel pipe shall be painted in accordance with the requirenents
speci fied under SECTION 09 90 00 PAINTS AND COATINGS. Pipe in equipnent

roons shall be painted red. Pipe in other areas shall be painted to match
finishes in those areas. Stainless steel pipe shall not be painted.
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.5.2 Pi pe ldentification

Aboveground pipe 50 mm 2 inch diameter and | arger shall be identified with
| egends. Legends shall include FOAM CONCENTRATE, FOAM WATER SPRI NKLER,
FOAM WATER NOZZLE, and FI RE PROTECTI ON WATER. Legends shall utilize VWH TE
letters on a RED color field and shall include arrows to indicate the
direction of flow. Length of color field, letter size and |ocations on

pi ping shall be as recommended in ASVE A13.1

.6 PRELI M NARY TESTS

Tests shall be perfornmed to make adjustnents in the fire protection system
operation and to verify that the systemw Il function as intended and that
it is ready for service. Such tests shall include all conponents and
subsystenms. Test results shall be clearly docunented and included with the
witten request for Final Test.

.6.1 Fl ushi ng

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

.6.2 Hydrostatic Tests

The underground and aboveground pi pi ng systens, including AFFF concentrate,
shal |l be hydrostatically tested in accordance with NFPA 13 at not |ess than
1379 kPa 200 psi, or 345 kPa 50 psi in excess of naxi mum system operating
pressure, for 2 hours. There shall be no visible | eakage fromthe piping
when the systemis subjected to the hydrostatic test.

.6.3 Al arm Check and Automatic Water Control Val ves

Each val ve shall be tested to verify operation in accordance with
manuf acturer's published operating instructions. This shall include tests
of valves and switches connected thereto.

.6.4 Nozzl es

Nozzl es shall be discharge tested for proper operation and coverage.
Cscill ating nozzles shall be operated to verify that angle of el evation,
angl e of oscillation, and di scharge range, are in accordance with
requirenents.

.6.5 AFFF Concentrate System

Tests shall be conducted under the supervision of a technica

representative enployed by the AFFF concentrate nmanufacturer. The

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

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

a. Filling the AFFF concentrate tank

b. Adjustnent of pressure sustaining valves, punp relief valves, and
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proportioners.

c. Collection of AFFF sanples and testing with a conductivity nmeter to
verify proportioning accuracy.

d. Testing AFFF concentrate punps for proper autonmtic operation
This shall include start and stop settings, autonmatic shutoff, and
relief valve operation.

e. Testing low liquid I evel alarns and punp shutoff.

f. Oher operational checks recommended by the AFFF proportioner
manuf act urer.

6.6 Control System Tests
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NOTE: The specified tests are based upon preaction
and del uge systens with integral detection and
control systenms. Revise to suit applications using
wet - pi pe systens.
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Tests shall be conducted under the supervision of a factory-trained
representative of the control panel manufacturer. The electrical contro
system shall be tested to verify that the control panel and all wring have
been installed correctly and that all conmponents function as intended.
Tests shall be conducted using normal operating and battery power. Testing
shal | include, but not be limted to, each of the follow ng:

a. Aarminitiating circuit and device. This shall include heat
detectors, manual actuation stations, waterfl ow and pressure sw tches,
and simlar devices connected to the control panel

b. Supervisory circuit and device. This shall include valve
supervisory (tanper) sw tches, punp power circuits, punp running, |ow
l[iquid level in foamconcentrate tank, and simlar circuits and devices.

c. Actuation circuit and device. This shall include circuits to
automatic water control valves, foam concentrate punps, fire punps, and
simlar circuits related to system activation

d. Annunciator lanmp and notification appliance. This shall include
bells, horns, electronic signaling, and sinilar devices.

7 FI NAL TEST
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NOTE: This paragraph nust be nodified to suit
specific project requirenments and preferences.
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7.1 Requi renent s

The Final Test shall be a repeat of Prelimnary Tests, except that flushing
and hydrostatic tests shall not be repeated. In addition, the system shal
be automatically actuated and allowed to di scharge for a period of at I|east
one mnute prior to shutting the systemoff. Correct systemfailures and
other deficiencies identified during testing and shall retest portions of
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the system affected by the required corrections.
3.7.1.1 Pretest Requirenents

The systemwi ||l be considered ready for final testing only after the
fol |l owi ng have been acconpli shed.

a. The required test plan has been submitted and approved.

b. Prelimnary tests have been nade and deficiencies determned to
have been corrected to the satisfaction of the equi pnent nanufacturer's
techni cal representatives and the Contracting Oficer

c. Test reports, including the required videotape of the prelimnary
tests, have been submitted and approved.

d. The control panels and detection systens shall have been in service
for a break-in period of at |east 14 consecutive days prior to the
final test.

e. The Contractor has provided witten notification to the Contracting
Oficer, at least [21] [ ] days prior to date of Final Test, that
prelimnary tests have been successfully conpl et ed.

3.7.1.2 Videotaping

Vi deot ape the tests in VHS format and record the date and tine-lapse, in
seconds, fromstart to finish of each portion of the test as directed by
the Contracting Oficer. Submt four copies of the tape before the system
wi || be considered accepted.

3.7.1. 3 Manuf acturer's Servi ces

Experienced technicians regularly enpl oyed by the Contractor in the
installation of the system and nmanufacturer's representative referred to
el sewhere in this specification shall conduct the testing.

3.7.1.4 Mat eri al s and Equi prent

Provi de AFFF concentrate, gauges, AFFF sanple collection apparatus,

i nstruments, hose, personnel, elevating platforns, scaffolding, |adders,
appl i ances and any other equi pnent necessary to fulfill testing

requi rements specified.

3.7.1.5 Facility and Environnental Protection

Provide protection for the facility, including electrical and nechanica
equi pnment exposed to possi bl e damage during di scharge tests. This shal

i ncl ude provision of sandbags or simlar neans for preventing nigration of
foam solution into adjacent areas. Temporary measures shall be provided to
prevent AFFF solution fromentering stormdrains, sanitary sewers, drainage
ditches, streans and other water sources. Discharged AFFF shall be

contai ned on paved surfaces and shall not be allowed to cone in contact
with the earth.

3.7.2 Control System Tests

Qperational features of the control systemshall be tested and
denonstrated. This shall include testing of control panels and each i nput
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and output circuit. Tests of circuits shall include actuation and
simulated circuit fault at each initiating, notification, supervisory and
actuation device or appliance. As a practical matter, these tests shall be
a repeat of prelimnary tests required under paragraph PRELI M NARY TESTS.

. 7.3 AFFF Proportioning System Tests

Each AFFF proportioner (ratio controller) shall be flowtested to determ ne
that proportioning accuracy is within specified limts. Each proportioner
supplying sprinkler systens with closed heads shall be tested at two fl ow
rates; the mninumflow rate specified in the manufacturer's published data
and a flowrate at |least four tines the mninum Each proportioner
supplying a deluge systemor a nozzle systemshall be tested at the design
flowrate. Collecting AFFF samples from each proportioner shall be
acconpl i shed in accordance with NFPA 16, and the approved test plan. Foam
solution concentrations shall be determ ned using the nmethods outlined in
NFPA 16. Proportioning for nomnal 3 percent concentrate shall be between
3 percent and 4 percent. |If test results indicate proportioning bel ow or
above this range, make necessary adjustments and retest as directed by the
Contracting O ficer.

7.4 Post - di scharge Test Requirenents
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NOTE: Discharge tests using AFFF solution are
necessary in order to verify proportioner accuracy
as well as to denonstrate performance of the overal
system at final acceptance. The collection and

di sposal of the solution is often a problemin nmany
areas due to the real and perceived environnental
effects of the solution. Thus it is inportant that
the project design or the existing site addresses
the need to collect and di spose of the solution. |If
adequat e neans are not otherw se avail able or

provi ded, the responsibility for collection and

di sposal will have to be placed on the Contractor
This needs to be nmade clear in the project docunents
to preclude problenms and mi sunderstandi ngs at tine
of final testing.
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Fol | owi ng the successful conpletion of the tests, renpbve the foam sol ution
fromthe site as indicated on the approved AFFF waste contai nment and

di sposal plan. Replenish AFFF concentrate consuned during the tests. The
entire fire protection systemshall be returned to automatic operati on and
the facility restored to operational capability. D scharged solution shal
be contai ned and di sposed of in a manner acceptable to |local authorities
and as identified on the approved test plan. Once tests are conpl eted,
systens shall be returned to fully operational status, including filling of
AFFF concentrate tanks with concentrate and filling of solution piping with
prem x as required. Submit test reports and vi deotapes as specified herein
and int the Submttals paragreph:

a. Reports as outlined in NFPA 13 docunenting results of flushing and
hydrostatic tests.

b. Trip tests of [alarm check] [and] [automatic water control] val ves.

c. Test report of AFFF concentrate proportioning system Report shal
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i nclude all pressure readi ngs and settings of punps, pressure

sustai ning valves, relief valves and simlar system conmponents. Report
shal | include conductivity readings for foam sanples taken from each
AFFF proportioner. Report shall be signed by the factory-trained
techni cal representative enployed by the AFFF concentrate nanufacturer

d. Test report of the foam system control panel and initiating and

i ndi cating devices. Report shall include a unique identifier for each
device with an indication of test results. Report shall be signed by
the factory-trai ned technician enployed by the control pane
manuf act urer.

e. Videotapes of tests specified to be recorded.
.8  POSTED | NSTRUCTI ONS

Framed description of system operation, instructions and schematic diagrans
of the overall AFFF system and each subsystem shall be posted where
directed. Condensed operating instructions explaining the system for

normal operation, refilling the AFFF storage tank, and routine testing
shal I be incl uded.

.9 TRAI NI NG

Provide at least two training sessions of at |east 6 hours each to explain
systenmi s operati on and mmi ntenance. Training sessions shall be conducted
on alternate days to afford flexibility by shift personnel and ot her
attendees. Training sessions shall include classroominstruction and

expl anation of approved Operation and Mii ntenance Manual s. Training aids
shal | be provided as necessary to clearly describe the systens. In
addition to classroominstruction, systenms shall be operated to provide
hands-on demponstrations. Include a system actuation using water only, to
demonstrate system operation and procedures for resetting the system
Training areas will be provided by the Government in the building where the
systens are installed. Dates and tinmes of the training sessions shall be
coordinated with the Contracting Oficer not |ess than 15 cal endar days
prior to the first session.

-- BEnd of Section --
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